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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a small-sized high-performance 
laminated module having superior electrical characteristics. 



SOLUTION: This laminated module includes functional layers (21 and 22) 
and conductor layers 51 and 52. The functional layers respectively 
composed of an organic resin material layer 22 and an inorganic 
functional material layer 21 are formed as thin films T2 and Tl of <5 i± 
m thick and adjoin each other. The conductor layers 51 and 52 adjoin at 
least either one of the organic resin material layer 22 and inorganic 
functional material layer 21. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] They are the electronic parts with which it is the electronic 
parts containing the stratum functionale and a conductor layer, and each 
of said organic resin ingredient layer and said inorganic functional 
material layer is a thin film 5 micrometers or less, said stratum 
functionale adjoins mutually including an organic resin ingredient layer 
and an inorganic functional material layer, and said conductor layer 
adjoins either [ at least ] said organic resin ingredient layer or said 
inorganic functional material layer. 

[Claim 2] They are the electronic parts it is the electronic parts 
indicated by claim 1, and said inorganic functional material layer is 
[ electronic parts ] in any of a dielectric layer or a magnetic layer. 
[Claim 3] They are the electronic parts with which it is the electronic 
parts indicated by any of claims 1 or 2 they are, and said organic resin 
ingredient layer and said inorganic functional material layer are 
arranged by turns. 

[Claim 4] They are the electronic parts which are the electronic parts 
indicated by any [ claim 1 thru/or ] of 3 they are, and said at least 1 
set of organic resin ingredient layers and said inorganic functional 
material layer of said conductor layer are pinched in between, and are 
arranged at the both sides. 

[Claim 5] They are the electronic parts with which it is the electronic 
parts indicated by any [ claim 1 thru/or ] of 3 they are, and said 
conductor layer is arranged between said organic resin ingredient layer 
and said inorganic functional material layer. 

[Claim 6] They are the electronic parts with which it is the electronic 
parts indicated by any [ claim 1 thru/or ] of 5 they are, and said 
conductor layer is patternized. 

[Claim 7] Electronic parts which are the electronic parts indicated by 

any [ claim 1 thru/or ] of 6 they are, and are capacitors. 

[Claim 8] Electronic parts which are the electronic parts indicated by 

any [ claim 1 thru/or ] of 6 they are, and are inductors. 

[Claim 9] Electronic parts which are the electronic parts indicated by 

any [ claim 1 thru/or ] of 6 they are, and contain a capacitor and an 

inductor. 

[Claim 10] They are the electronic parts with which it is the electronic 
parts indicated by any [ claim 1 thru/or ] of 9 they are, and the 
combination of said stratum functionale and said conductor layer 
constitutes a laminated circuit board. 

[Claim 11] They are the electronic parts with which it is the electronic 
parts indicated by claim 10, the active element is further included, and 



said active element is carried in said laminated circuit board. 
[Claim 12] The manufacture approach of electronic parts including the 
process which is the approach of manufacturing the electronic parts 
indicated by any [ claim 1 thru/or ] of 11 they being, forms each of 
said organic resin ingredient layer and said inorganic functional 
material layer by the thin film formation approach, and forms said 
conductor-layer film by the thin film formation approach further on said 
organic resin ingredient layer or said inorganic functional material 
layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic parts and 
its manufacture approach. A capacitor, an inductor, an LC filter, a 
resonator, the multilayer substrate containing these, the various 
laminating modules that combined these and an active element further are 
widely contained in the electronic parts concerning this invention. 
[0002] 

[Description of the Prior Art] For example, as for the capacitor which 
is the example of representation of this kind of electronic parts, an 
inductor, and its composite part, manufacturing using screen-stencil is 
common, and that mass production technology is already established. 
[0003] However, the orientation to the miniaturization of the electronic 
parts in the electronic equipment fields, such as an object for a 
communication link, a noncommercial use, and industrial use, 
densif ication, and advanced features has a remarkable thing, and it is 
becoming difficult to meet such a demand in recent years with the 



conventional technique which is mainly concerned with a screen-stencil 
technique. 

[0004] Furthermore, only a required number carries out the laminating of 
two or more stratum functionale which used the sintered ferrite and the 
sintering ceramic, and what was multilayered is already known for the 
laminating module for high frequency, or the high frequency multilayer 
substrate. There is a merit that a miniaturization can be attained, by 
constituting a multilayer substrate using these ingredients. 
[0005] However, since it has many problems — it is easy to generate the 
crack by the difference in a coefficient of thermal expansion with that 
there are many problems peculiar to a baking ingredient represented by 
that there are many production processes, such as a baking process and a 
thick-film-screen-printing process, the crack generated at the time of 
baking, and curvature, and a printed circuit board etc. — when a 
sintered ferrite substrate and a sintering ceramic substrate are used, 
the demand into an organic resin ingredient is increasing every year. 
[0006] The multilayering structure which constitutes the stratum 
functionale from an organic resin ingredient, and, on the other hand, 
carries out the laminating of two or more of those sheets is known, and 
it is also difficult to obtain dielectric constant sufficient with this 
multilayering structure, or sufficient permeability. For this reason, by 
the laminating module which only used the organic resin ingredient, 
sufficient property cannot be acquired, but it will become also 
geometrically big, and there is a trouble that it is difficult to attain 
miniaturization and thin shape-ization. 

[0007] As a means to solve such a trouble, JP, 8-69712, A and JP, 11- 
192620, A are indicating the technique of constituting the stratum 
functionale using the hybrid material which mixed the inorganic 
functional material in an organic material. However, neither has 
acquired a sufficient RF property and magnetic properties. 
[0008] Moreover, although the example which multilayers two or more 
ingredients by the sheet method of construction is shown in JP, 6-14600, B, 
there are troubles, like there are many routing counters. And the 
frequency currently examined here is about hundreds of MHz, and the 
engine performance in a RF field several GHz or more is not examined at 
all. 
[0009] 

[Problem(s) to be Solved by the Invention] The technical problems of 
this invention are small and offering the electronic parts which were 
highly efficient and were moreover excellent in electrical 
characteristics. 



[0010] Another technical problem of this invention is offering the 
manufacture approach suitable for manufacturing such electronic parts. 
[0011] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the electronic parts concerning this invention contain 
the stratum functionale and a conductor layer. Said stratum functionale 
contains an organic resin ingredient layer and an inorganic functional 
material layer. Each of said organic resin ingredient layer and said 
inorganic functional material layer is a thin film 5 micrometers or less, 
and adjoins mutually. 

[0012] Said conductor layer adjoins either [ at least ] said organic 
resin ingredient layer or said inorganic functional material layer. 
[0013] As mentioned above, in the electronic parts concerning this 
invention, the stratum functionale contains an organic resin ingredient 
layer and an inorganic functional material layer including the stratum 
functionale. Each of an organic resin ingredient layer and an inorganic 
functional material layer adjoins mutually. Thus, since it is hard to 
produce a crack and interlaminar peeling in a processing process unlike 
the conventional laminated circuit board using a sintered ferrite 
substrate or a sintering ceramic substrate since an organic resin 
ingredient layer will work as a stress relaxation layer, and the stratum 
functionale which each of an organic resin ingredient layer and an 
inorganic functional material layer was made to adjoin mutually is 
excellent in the mechanical strength, it is excellent in the 
dependability as a product. 

[0014] And since an inorganic functional material layer exists, 
electrical characteristics, for example, a dielectric constant and Q 
value, can be raised rather than the case where an organic resin 
ingredient is used independently. For this reason, the electronic parts 
of high performance can be obtained. 

[0015] Moreover, since it exists as a layer in which an organic resin 
ingredient layer and an inorganic functional material layer carry out 
mutually-independent, respectively, rather than the hybrid functional 
material layer which mixed the inorganic functional material into the 
organic resin ingredient, dispersion in a property becomes small and a 
yield improves. 

[0016] Furthermore, since each of an organic resin ingredient layer and 
an inorganic functional material layer is as thin as 5 micrometers, the 
stratum functionale which these layers were made to adjoin mutually can 
form easily the hole for a penetration beer hall, an inner beer hall, a 
blind beer hall, and a thermal beer hall using punch or a drill. Thus, 



various beer can be formed certainly, without being filled up with 
********-strikes (Ag etc. ) in the formed hole, and producing location 
gap between layers. Thereby, an electrical installation conductor layer 
and a heat dissipation way are constituted. 

[0017] And the stratum functionale which each of an organic resin 
ingredient layer and an inorganic functional material layer was made to 
adjoin mutually can give a desired electric and magnetic property by 
choosing the class of functional material which constitutes an inorganic 
functional material layer. For example, as an inorganic functional 
material, when dielectric materials are used, by ingredient selection of 
dielectric materials, adjustment of a dielectric constant becomes easy, 
and unlike the laminated circuit board using a sintering ceramic, while 
the reduction in a dielectric constant is also possible, Q value is high 
and can realize the suitable thing for use in a RF field (100MHz or more, 
especially 100MHz or more field 10GHz or less) rather than the laminated 
circuit board using an organic resin ingredient. 
[0018] Moreover, it can respond also to the application using 
outstanding magnetic properties, and the application aiming at magnetic 
shielding freely as an inorganic functional material by carrying out 
selection use of a ferrite, the metal magnetic-substance ingredient, etc. 
[0019] Furthermore, it is also possible to be a high frequency band and 
to obtain comparatively high Q and dielectric constant epsilon by 
selection of an inorganic functional material. Such a property is 
required when it constitutes a stripline, an impedance matching circuit, 
a delay circuit, an antenna circuit, etc. And the stratum functionale 
excellent in the mechanical strength can be obtained. 
[0020] the stratum functionale — the combination of an organic resin 
ingredient layer and an inorganic functional material layer — the 
number **** of arbitration — things are made. Fundamentally, as for 
combination, an organic resin ingredient layer and an inorganic 
functional material layer are arranged by turns. 
[0021] Each of an organic resin ingredient layer and an inorganic 
functional material layer is a thin film 5 micrometers or less. Since 
the organic resin ingredient layer which adjoins mutually, and an 
inorganic functional material layer are thin films 5 micrometers or less, 
respectively, the various advantages by the thin film are acquired. 
First, small and the reduction in the back are possible as a general 
advantage by thin-f ilm-izing. Moreover, large capacity-ization can be 
attained when using the stratum functionale as a capacitor element. 
[0022] The electronic parts concerning this invention contain the 
conductor layer further, and the conductor layer adjoins either [ at 



least ] the organic resin ingredient layer or the inorganic functional 
material layer. Thereby, the electronic parts which take out the 
electrical characteristics of an organic resin ingredient layer or an 
inorganic functional material layer can be obtained through a conductor 
layer. 

[0023] A conductor layer may be prepared for every stratum functionale 
which contains an organic resin ingredient layer and one layer of 
inorganic functional material layers at a time, and may be prepared in 
the stratum functionale which contains an organic resin ingredient layer 
and an inorganic functional material layer two or more layers 
arbitration. The pattern of a conductor layer is arbitrary. 
[0024] In manufacture of the electronic parts concerning this invention, 
each of said organic resin ingredient layer and said inorganic 
functional material layer is first formed by the thin film formation 
approach. 

[0025] Next, said conductor-layer film is formed by the thin film 
formation approach on said organic resin ingredient layer or said 
inorganic functional material layer. 

[0026] An organic resin ingredient layer can be formed by vacuum 
evaporationo. An inorganic functional material layer can be formed by 
thin film technologies, such as a spatter and vapor growth (CVD). A 
conductor layer can be formed with various kinds of membrane formation 
techniques, such as a spatter, vacuum deposition, the ion plating method, 
a spraying process, the ion beam method, a CVD method, or a spin coat 
method. 

[0027] Other purposes, configurations, and advantages of this invention 
are explained in more detail with reference to an accompanying drawing. 
An accompanying drawing is only only instantiation. 
[0028] 

[Embodiment of the Invention] 1. General electronic-parts drawing 1 is 
the sectional view showing some electronic parts concerning this 
invention. A capacitor, inductors, or those combination may be included 
in the electronic parts expressed by drawing 1 . These electronic parts 
may constitute an electronic circuitry with other circuit elements as a 
part of circuit, and may take the components gestalt which becomes 
independent in itself. 

[0029] The illustrated electronic parts contain the stratum functionale 
(21 22) and conductor layers 51 and 52. These are supported by 
supporters 9. Supporters 9 may be a part of stratum functionale, and the 
stratum functionale may be a different layer. 

[0030] The stratum functionale (21 22) contains the organic resin 



ingredient layer 22 and the inorganic functional material layer 21. Each 
thickness Tl and T2 is a thin film 5 micrometers or less, and each of 
the organic resin ingredient layer 22 and the inorganic functional 
material layer 21 adjoins mutually. 

[0031] Conductor layers 51 and 52 adjoin either [ at least ] the organic 
resin ingredient layer 22 or the inorganic functional material layer 21. 
[0032] As mentioned above, in the electronic parts concerning this 
invention, the stratum functionale contains the organic resin ingredient 
layer 22 and the inorganic functional material layer 21 including the 
stratum functionale. Each of the organic resin ingredient layer 22 and 
the inorganic functional material layer 21 adjoins mutually. Thus, since 
it is hard to produce a crack and interlaminar peeling in a processing 
process unlike the conventional laminated circuit board using a sintered 
ferrite substrate or a sintering ceramic substrate since the organic 
resin ingredient layer 22 will work as a stress relaxation layer, and 
the stratum functionale which each of the organic resin ingredient layer 
22 and the inorganic functional material layer 21 was made to adjoin 
mutually is excellent in the mechanical strength, it is excellent in the 
dependability as a product. 

[0033] And since the inorganic functional material layer 21 exists, 
electrical characteristics, for example, a dielectric constant and Q 
value, can be raised rather than the case where an organic resin 
ingredient layer is used independently. For this reason, the electronic 
parts of high performance can be obtained. 

[0034] Moreover, since it exists as a layer in which the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 carry 
out mutually-independent, respectively, rather than the hybrid stratum 
functionale which mixed the organic resin ingredient and the inorganic 
functional material, dispersion in a property becomes small and a yield 
improves. 

[0035] Furthermore, the stratum functionale which each of the organic 
resin ingredient layer 22 and the inorganic functional material layer 21 
was made to adjoin mutually can form easily the hole for a penetration 
beer hall, an inner beer hall, a blind beer hall, and a thermal beer 
hall using punch or a drill. Thus, various beer can be formed certainly, 
without being filled up with ********-strikes (Ag etc.) in the formed 
hole, and producing location gap between layers. For this reason, an 
electrical installation conductor layer and a heat dissipation way can 
be constituted. 

[0036] And the stratum functionale which each of the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 was 



made to adjoin mutually can give a desired electric and magnetic 
property by choosing the class of functional material which constitutes 
the inorganic functional material layer 21. For example, as an inorganic 
functional material, when dielectric materials are used, by ingredient 
selection of dielectric materials, adjustment of a dielectric constant 
becomes easy, and unlike the laminated circuit board using a sintering 
ceramic, while the reduction in a dielectric constant is also possible, 
Q value is high and can realize the suitable thing for use in a RF field 
(100MHz or more, especially 100MHz or more field 10GHz or less) rather 
than the laminated circuit board using an organic resin ingredient. 
[0037] Moreover, it can respond also to the application using 
outstanding magnetic properties, and the application aiming at magnetic 
shielding freely as an inorganic functional material by carrying out 
selection use of a ferrite, the metal magnetic-substance ingredient, etc. 
[0038] Furthermore, it is also possible to be a high frequency band and 
to obtain comparatively high Q and dielectric constant epsilon by 
selection of an inorganic functional material. Such a property is 
required when it constitutes a stripline, an impedance matching circuit, 
a delay circuit, an antenna circuit, etc. And the stratum functionale 
excellent in the mechanical strength can be obtained. 
[0039] Drawing 2 is the sectional view showing another example of the 
electronic parts concerning this invention. In drawing, about the same 
component as the component which appeared in drawing 1 , the same 
reference mark is attached and duplication explanation is omitted. In 
this example, the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 arrange conductor layers 51 and 52 on both 
sides of the stratum functionale formed by considering as the mutual 
arrangement by three layers each, and doing in this way. 
[0040] the stratum functionale — the combination of the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 — 
the number **** of arbitration — things are made. Fundamentally, as for 
combination, the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 are arranged by turns. 

[0041] Each of the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 is a thin film 5 micrometers or less. Thus, 
since the organic resin ingredient layer 22 which adjoins mutually, and 
the inorganic functional material layer 21 are thin films 5 micrometers 
or less, respectively, the various advantages by the thin film are 
acquired. 

[0042] First, small and the reduction in the back are possible as a 
general advantage by thin-f ilm-izing. Moreover, large capacity-ization 



can be attained when using the stratum functionale as a capacitor 
element. Such an organic resin ingredient layer 22 of a thin film can be 
formed by vacuum evaporationo. The inorganic functional material layer 

21 can be formed by thin film technologies, such as a spatter and vapor 
growth (CVD). 

[0043] The electronic parts concerning this invention contain conductor 
layers 51 and 52 further, and conductor layers 51 and 52 adjoin either 
[ at least ] the organic resin ingredient layer 22 or the inorganic 
functional material layer 21. Thereby, the electronic parts which take 
out the electrical characteristics of the organic resin ingredient layer 

22 or the inorganic functional material layer 21 can be obtained through 
conductor layers 51 and 52. 

[0044] Conductor layers 51 and 52 may be formed for every stratum 
functionale which contains the organic resin ingredient layer 22 and one 
layer of inorganic functional material layers 21 at a time, and may be 
prepared in the stratum functionale which contains the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 two 
or more layers arbitration. In the illustration example, the front face 
of the inorganic functional insulation layer 21 adheres to a conductor 
layer 51, and it adheres to the conductor layer 52 between supporters 9 
and the organic resin ingredient layer 22. 

[0045] The pattern of conductor layers 51 and 52 is arbitrary. Conductor 
layers 51 and 52 can be formed with various kinds of membrane formation 
techniques, such as a spatter, vacuum deposition, the ion plating method, 
a spraying process, the ion beam method, a CVD method, or a spin coat 
method. 

[0046] Drawing 3 is the sectional view showing another example of the 
electronic parts concerning this invention. In drawing, about the same 
component as the component which appeared in drawing 1 , the same 
reference mark is attached and duplication explanation is omitted. In 
this example, the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 arrange the conductor layer 51 patternized 
by one side of the stratum functionale formed by considering as mutual 
arrangement and doing in this way. 

[0047] In the electronic parts concerning this invention, especially the 
organic resin ingredient that constitutes the organic resin ingredient 
layer 22 is not limited, can be suitably chosen from the organic resin 
ingredients excellent in a moldability, workability, the adhesive 
property at the time of a laminating, and electrical characteristics, 
and can be used. Specifically, a thermosetting organic resin ingredient, 
a thermoplastic organic resin ingredient, etc. are desirable. 



[0048] As a thermosetting organic resin ingredient, an epoxy resin, 
phenol resin, an unsaturated polyester resin, vinyl ester resin, 
polyimide resin, polyphenylene ether (oxide) resin, bismaleimide 
triazine (cyanate ester) resin, fumarate resin, a polybutadiene resin, 
or vinylbenzyl resin is mentioned. 

[0049] As a thermoplastic organic resin ingredient, aromatic polyester 
resin, polyphenylene sulfide resin, polyethylene terephthalate resin, 
polybutyrene terephthalate resin, polyethylene sulfide resin, polyether 
ether ketone resin, polytetraf luoroethylene resin, graft resin, 
polyarylate resin, etc. are mentioned. 

[0050] Also in these, phenol resin, an epoxy resin, a low dielectric 
constant epoxy resin, a polybutadiene resin, BT resin, etc. are 
especially desirable as base resin. 

[0051] These organic resin ingredients may be used independently, and 
two or more sorts may be mixed and used. The mixing ratio in the case of 
mixing and using two or more sorts is arbitrary. 

[0052] In the electronic parts concerning this invention, dielectric 
materials and a magnetic material can be used as an inorganic functional 
material which constitutes the inorganic functional material layer 21. 
The dielectric materials used for this invention should just be 
dielectric materials with larger specific inductive capacity than an 
organic resin ingredient and Q in a high frequency band. As for the 
dielectric materials used especially for this invention, it is desirable 
that 10-20000, and a dielectric dissipation factor use [ specific 
inductive capacity ] 0.05 or less thing. Especially in order to obtain a 
comparatively high dielectric constant, it is desirable to obtain the 
following ingredients. 

[0053] The titanium-barium-neodium system ceramics, the titanium-barium- 
tin system ceramics, The lead-calcium system ceramics, the titanium- 
dioxide system ceramics, barium titanate series ceramics, The lead 
titanate system ceramics, strontium titanate series ceramics, The 
titanic-acid calcium system ceramics, the titanic-acid bismuth system 
ceramics, The titanic-acid magnesium system ceramics, the CaW04 system 
ceramics, the Ba(Mg, Nb) 03 system ceramics, the Ba(Mg, Ta) 03 system 
ceramics, Ba(Co, Mg, Nb) 03 system ceramics, Ba(Co, Mg, Ta) 03 system 
ceramics. Although the titanium-dioxide system ceramics contains only a 
titanium dioxide, it means that by which the crystal structure of a 
titanium dioxide is held including the thing containing a small amount 
of additive of others and others. Moreover, the same is said of other 
ceramics. As for especially the titanium-dioxide system ceramics, what 
has rutile structure is desirable. 



[0054] In order to obtain high Q, without making a dielectric constant 
not much high, it is desirable to use the following ingredients. 
[0055] A silica, an alumina, a zirconia, a potassium titanate whisker, a 
titanic-acid calcium whisker, a barium titanate whisker, a zinc oxide 
whisker, a glass chop, a glass bead, carbon fiber, a magnesium oxide 
(talc) . 

[0056] These may be used independently, and may mix and use two or more 
sorts. When mixing and using two or more sorts, the mixing ratio is 
arbitrary. 

[0057] As one example of the dielectric materials which constitute the 
inorganic functional material layer 21 concerning this invention, the 
specific inductive capacity in 2GHz can mention that 5-10000, and whose 
dielectric dissipation factor are 0. 01-0. 00002. It is possible to obtain 
the inorganic functional material layer 21 of high Q and specific 
inductive capacity by such configuration. 

[0058] The alumina of single crystals, such as sapphire, or polycrystal 
is sufficient as dielectric materials, and it is desirable that it is 
the dielectric with which the classes of functional material also 
including these use the following presentations as a principal component. 
The specific inductive capacity epsilon in 2GHz in all and Q value are 
shown. 

[0059] Mg2Si04 [epsilon= 7, Q= 20000], aluminum 203 [epsilon= 9.8, Q= 
40000], MgTi03 [epsilon= 17, Q= 22000], ZnTi03 [epsilon= 26, Q= 800], 
Zn2Ti04 [epsilon= 15, Q= 700], Ti02 [epsilon= 104, Q= 15000], CaTi03 
[epsilon= 170, Q= 1800], SrTi03 [epsilon= 255, Q= 700], SrZr03 [epsilon= 
30, Q= 1200], BaTi 205 [epsilon= 42, Q= 5700], BaTi 409 [epsilon= 38, Q= 
9000], Ba2Ti 9020 [epsilon= 39, Q= 9000], Ba2(Ti, Sn) 9020 [epsilon=37, 
Q=5000], ZrTi04 [epsilon= 39, Q= 7000], Ti04 [epsilon= 38, Q= 7000], 
BaNd2Ti 5014 [epsilon= 83, Q= 2100], (Zr, Sn) BaSm2Ti014 [epsilon= 74, 
Q= 2400] Bi203-Ba0-Nd203-Ti02 system [epsilon=88, Q=2000], Pb0-Ba0- 
Nd203-Ti02 system [epsilon= 90, Q= 5200], (Bi 203, PbO) -Ba0-Nd203-Ti02 
system [epsilon=105, Q=2500], La2Ti 207 [epsilon= 44, Q= 4000], Nd2Ti 
207 [epsilon= 37, Q= 1100], Ti03 [epsilon= 81, Q= 2050] Ba(Mgl / 3Ta 
2/3) 03[epsilon=25, Q=35000], (Li, Sm) Ba (Znl / 3Ta 2/3) — 03 
[epsilon= 30, Q= 14000] and Ba (Znl/3Nb 2/3) — 03 [epsilon= 41, Q= 
9200] and Sr (Znl/3Nb 2/3) — 03 [epsilon= 40, Q= 4000] etc. 
[0060] Let the following presentations be principal components more 
preferably. 

[0061] Ti02, CaTi03, SrTi03, and Ba0-Nd203-Ti02 system, Bi203-Ba0-Nd203- 
Ti02 system, BaTi 409, Ba2Ti 9020, 90Ba2 (Ti, Sn) 20 system, Mg0-Ti02 
system, Zn0-Ti02 system, Mg0-Si02 system, aluminum203 grade. 



[0062] As other examples of the dielectric materials which constitute 
the inorganic functional material layer 21 concerning this invention, 
that 20-20000, and whose dielectric dissipation factor are 0. 5-0. 0001 
also has effective specific inductive capacity. It is possible to obtain 
the inorganic functional material layer 21 of higher specific inductive 
capacity by using such dielectric materials. What is chosen from the 
dielectric materials which specifically use the following presentations 
as a principal component is desirable. The specific inductive capacity 
epsilon in 2GHz in all is shown. 

[0063] BaTi03 [epsilon=1500] Ti0(Ba, Pb) 3 system [epsilon= 6000] Ba(Ti, 
Zr) 03 system [epsilon= 9000], Ti0(Ba, Sr)3 system [epsilon= 7000]. 
[0064] It is more preferably chosen from the dielectric materials which 
use the presentation of BaTi03 and Ba(Ti, Zr) 03 system as a principal 
component. A single crystal and polycrystal are sufficient as dielectric 
materials. 

[0065] As a magnetic-substance ingredient which constitutes the 
inorganic functional material layer 21, a ferrite and a metal magnetic- 
substance ingredient can be used. As a ferrite, it is a Mn-Mg-Zn system, 
a nickel-Zn system, a Mn~Zn system, etc. , and a Mn-Mg-Zn system, a 
nickel-Zn system, etc. are desirable. 

[0066] As a metal magnetic-substance ingredient, a carbo nil iron and 
iron-silicon system alloy, an iron-aluminum-silicon system alloy (brand 
name: Sendust), an iron-nickel system alloy (brand name: permalloy), an 
amorphous system (an iron system, cobalt system), etc. are desirable. As 
for the permeability mu of a magnetic-substance ingredient, it is 
desirable that it is 10-1 million. Moreover, the higher one of the 
insulation of bulk improves [ the insulation as stratum functionale ] 
and is desirable. 

[0067] In this invention, a flame retarder can also be included in the 
organic resin ingredient which constitutes the organic resin ingredient 
layer 22. As a flame retarder used for this invention, the various flame 
retarders used for flameproof ing can be used. Specifically, inorganic 
materials, such as organic compounds, such as halogenides, such as 
halogenation phosphoric ester and a bromine-ized epoxy resin, and a 
phosphoric ester amide system, and an antimony trioxide, an aluminum 
hydroxide, can be used. 

[0068] Hereafter, the example of the electronic parts concerning this 
invention is shown. 

[0069] 2. The perspective view of the capacitor which capacitor drawing 
4 requires for this invention, the sectional view where drawing 5 met 
five to 5 line of drawing 4 , the perspective view showing the internal 



electrode structure of a capacitor which showed drawing 6 in drawing 4 
and drawing 5 , and drawing 7 are the enlarged drawings of the A7 
section of drawing 5 . The illustrated capacitor contains a base 1, two 
or more conductor layers 51-58 used as an internal electrode, and the 
terminal electrodes 61 and 62. Conductor layers 51-58 are laid under the 
interior of a base 1, the end is connected to the terminal electrode 61, 
and, as for the conductor layers 51, 53, 55, and 57 to which the odd 
number reference mark was given, flow connection of the end is made at 
the terminal electrode 62, as for the conductor layers 52, 54, 56, and 
58 to which the even number reference mark was given. Between the 
conductor layers which adjoin among conductor layers 51-58, the stratum 
functionale which works as a dielectric layer exists. 
[0070] For example, if it observes between the adjoining conductor 
layers 51-52, between conductor layers 51-52, the stratum functionale 
containing the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 exists so that it may expand to drawing 7 
and may be shown. Each thickness Tl and T2 is a thin film 5 micrometers 
or less, and each of the organic resin ingredient layer 22 and the 
inorganic functional material layer 21 adjoins mutually. The organic 
resin ingredient layer 22 and the inorganic functional material layer 21 
arrange conductor layers 51 and 52 on both sides of the stratum 
functionale formed by considering as the mutual arrangement by three 
layers each, and doing in this way. It is as having already stated that 
a number of layers is arbitrary. 

[0071] Since the capacitor of an illustration example makes the organic 
resin ingredient layer 22 and the inorganic functional material layer 21 
adjoin and is constituted in the stratum functionale between conductor 
layers 51-52, the organic resin ingredient layer 22 will work as a 
stress relaxation layer. For this reason, in a processing process, it is 
hard to produce a crack and interlaminar peeling, and becomes the thing 
excellent in the mechanical strength. 

[0072] And since the inorganic functional material layer 21 exists, a 
dielectric constant and Q value can be raised rather than the case where 
an organic functional material layer is used independently. For this 
reason, the capacitor of high performance can be obtained. It is as 
having already explained in full detail about the ingredient suitable 
for raising a dielectric constant and Q value. 

[0073] Moreover, since it exists as a layer in which the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 carry 
out mutually-independent, respectively, rather than the hybrid stratum 
functionale which mixed the organic resin ingredient and the inorganic 



functional material, dispersion in a dielectric constant or Q value 
becomes small, and a yield improves. 

[0074] Furthermore, the stratum functionale which each of the organic 
resin ingredient layer 22 and the inorganic functional material layer 21 
was made to adjoin can form a hole and a crevice easily. Thus, the hole 
and crevice which were formed can be filled up with ********-strikes (Ag 
etc.), and the terminal electrodes 61 and 62 linked to the conductor 
layers 51-58 which constitute an internal electrode can be formed. 
[0075] And since each of the organic resin ingredient layer 22 and the 
inorganic functional material layer 21 is a thin film 5 micrometers or 
less, small and the reduction in the back are possible for it. Moreover, 
large capacity-ization can be attained when using the stratum 
functionale as a capacitor element. Such an organic resin ingredient 
layer 22 of a thin film can be formed by vacuum evaporationo. The 
inorganic functional material layer 21 can be formed by thin film 
technologies, such as a spatter and vapor growth (CVD). 
[0076] The pattern of conductor layers 51-58 is arbitrary. Conductor 
layers 51-58 can be formed with various kinds of membrane formation 
techniques, such as a spatter, vacuum deposition, the ion plating method, 
a spraying process, the ion beam method, a CVD method, or a spin coat 
method. 

[0077] 3. LC composite part this invention is applicable also to LC 
composite part. Drawing 8 shows the LC filter circuit as an example of 
such LC composite part. The illustrated LC filter circuit contains three 
capacitors C01-C03 and two inductors L01 and L02. Moreover, it has the 
terminal electrode 63 used as the terminal electrodes 61 and 62 used as 
an input/output terminal, and a grounding terminal. 
[0078] The sectional view of LC composite part which contains the LC 
filter circuit which showed drawing 9 to drawing 8 , and drawing 10 are 
the expanded sectional views of the A10 section of drawing 9 . In 
drawing, the same reference mark is attached about the same component as 
the component illustrated previously. Illustrated LC composite part has 
the structure which carried out the laminating of the capacitor part 11 
and the inductor part 12. GND is a grand electrode. 

[0079] The capacitor part 11 contains the capacitors C01, C02, and C03 
of drawing 8 . In the capacitor part 11, the configuration of the 
stratum functionale between the conductor layers which adjoin among two 
or more conductor layers which constitute an internal electrode (for 
example, between conductor layers 51-52) is as having already explained 
with reference to drawing 7 , and duplication explanation is omitted. 
[0080] The inductor part 12 contains the conductor layers 531 and 532 



with suitable patterns, such as the shape of a straight line, and a 
letter of meandering. A conductor layer 531 constitutes the inductor L01 
of drawing 8 , and a conductor layer 532 constitutes the inductor L02 of 
drawing 8 . 

[0081] It has the stratum functionale containing the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 so 
that the inductor part 12 may be expanded to drawing 10 and may be shown. 
Each thickness Tl and T2 is a thin film 5 micrometers or less, and each 
of the organic resin ingredient layer 22 and the inorganic functional 
material layer 21 adjoins mutually. The organic resin ingredient layer 
22 and the inorganic functional material layer 21 are considered as the 
mutual arrangement by two or more layers each, and arrange the conductor 
layer 531 (or 532) on the inorganic functional material layer 21. It is 
as having already stated that the number of layers of the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 is 
arbitrary. 

[0082] In the inductor part 12, the inorganic functional material layer 
21 becomes with a magnetic-substance ingredient or dielectric materials. 
Since the detail was already given, duplication explanation is omitted. 
[0083] As mentioned above, since LC composite part of an illustration 
example makes the organic resin ingredient layer 22 and the inorganic 
functional material layer 21 adjoin and is constituted in the stratum 
functionale between conductor layers 51-52, the organic resin ingredient 
layer 22 will work as a stress relaxation layer. For this reason, in a 
processing process, it is hard to produce a crack and interlaminar 
peeling, and becomes the thing excellent in the mechanical strength. 
[0084] And since the inorganic functional material layer 21 exists, a 
dielectric constant, permeability, and Q value can be raised rather than 
the case where an organic functional material layer is used 
independently. For this reason, LC composite part of high performance 
can be obtained. It is as having already explained in full detail about 
the ingredient suitable for raising a dielectric constant, permeability, 
and Q value. 

[0085] Moreover, since it exists as a layer in which the organic resin 
ingredient layer 22 and the inorganic functional material layer 21 carry 
out mutually-independent, respectively, rather than the hybrid stratum 
functionale which mixed the organic resin ingredient and the inorganic 
functional material, dispersion in a dielectric constant, permeability, 
and Q value becomes small, and a yield improves. 

[0086] Furthermore, the stratum functionale which each of the organic 
resin ingredient layer 22 and the inorganic functional material layer 21 



was made to adjoin can form a hole and a crevice easily. Thus, a 
*******;|<- S trike can be applied to the hole and crevice which were formed 
and the terminal electrodes 61, 62, and 63 linked to the conductor 
layers 531 and 532 which constitute an internal electrode can be formed. 
[0087] And since each of the organic resin ingredient layer 22 and the 
inorganic functional material layer 21 is a thin film 5 micrometers or 
less, small and the reduction in the back are possible for it. The 
inorganic functional material layer 21 can be formed by thin film 
technologies, such as a spatter and vapor growth (CVD). Conductor layers 
531 and 532 can be formed with various kinds of membrane formation 
techniques, such as a spatter, vacuum deposition, the ion plating method, 
a spraying process, the ion beam method, a CVD method, or a spin coat 
method. 

[0088] 4. It is as having mentioned above that a laminating module is 
contained in the electronic parts concerning example this invention of 
the mobile communication equipment RF section using the electronic parts 
concerning this invention. Drawing 11 is the block diagram showing an 
example of the RF section contained in the mobile communication 
equipment with which the laminating module concerning this invention is 
used, and shows the configuration corresponding to a GSM/DCS dual band. 
The circuit itself is a well-known thing. There are some which use a PCS 
band depending on mobile communication equipment instead of a DCS band, 
and, also in such a case, this invention contains. 

[0089] The RF section illustrated by drawing 11 includes Antenna ANT, 
the front end section FE and the transmitting section Tx, and a receive 
section Rx. Furthermore, the phase . lock . loop formation PLL, a 
voltage controlled oscillator VC0 3, a mixer MIX3, phase . DETIKUTA PHD, 
a loop filter (Loop Filter), etc. are included. 

[0090] The transmitting section Tx is divided into transmitting section 
GSM/Tx and transmitting section DCS/Tx. Transmitting section DCS/Tx is 
equipped with a voltage controlled oscillator VC0 1, the power 
amplification section PA 1, a coupler COP 1, the power detecting element 
APC 1, and low pass filter LPF1 grade. 

[0091] The transmitting sections GSM/Tx are similarly equipped with a 
voltage controlled oscillator VC0 2, the power amplification section PA 
2, a coupler COP 2, the power detecting element APC 2, and low pass 
filter LPF2 grade. 

[0092] The receive section Rx is divided into receive sections GSM/Rx 
and receive section DCS/Rx. Receive section DCS/Rx is equipped with the 
band pass filter BPF1 which becomes by a surface acoustic element (SAW 
component) etc. , balun BAL 1, the low noise amplifier LNA1, and mixer 



MIX1 grade. Receive section GSM/Rx is similarly equipped with the band 
pass filter BPF2 which becomes by a surface acoustic element (SAW 
component) etc., balun BAL 2, the low noise amplifier LNA2, and mixer 
MIX2 grade. 

[0093] The front end section FE contains Diplexer DIP and the 
transceiver change-over machines SW1 and SW2. The transceiver change- 
over machine SW1 is controlled by the control signal supplied from the 
outside, and connects alternatively the transmitting sections DCS/Tx or 
receive section DCS/Rx to Diplexer DIP. 

[0094] The transceiver change-over machine SW2 is also controlled by the 
control signal supplied from the outside, and connects alternatively the 
transmitting sections GSM/Tx or receive sections GSM/Rx to Diplexer DIP. 
[0095] Therefore, the transmitting sections GSM/Tx, receive section 
GSM/Rx, transmitting section DCS/Tx, and receive sections DCS/Rx are 
alternatively connected to Antenna ANT through Diplexer DIP. 
[0096] This invention indicates the example of PA laminating module 
which carried out the laminating modularization of the power 
amplification sections PA1 and PA2 contained in transmitting section 
GSM/Tx and DCS/Tx, the VC0 laminating module which carried out the 
laminating modularization of the voltage controlled oscillators VC01, 
VC02, or VC03, and FE laminating module which carried out the laminating 
modularization of the front end section FE in the mobile communication 
equipment RF section shown in drawing 11 . 

[0097] 5. Power Amplification Section Laminating Module (PA Laminating 
Module) 

Drawing 12 is the circuit diagram showing an example of the power 
amplification section PA 1 contained in transmitting section DCS/Tx 
illustrated by drawing 11 . In drawing, Vapcl terminal is a terminal 
prepared in output controls, and the output of the power amplification 
section PA 1 is controlled by the voltage level impressed to Vapcl 
terminal. The electrical potential difference impressed to Vapcl 
terminal is the power detecting signal detected by the power detecting 
element APC 1 through the coupler COP 1 in drawing 1 . 
[0098] The power amplification section PA 1 contains MMIC 
(MicrowaveMonolithic IC) 1 which becomes with the three-step 
configuration of a semi-conductor layer component, the input matching 
circuit section IM 1 and the output matching circuit section 0M 1, and 
the bias circuit section BC 1. 

[0099] MMIC1 bears the role which amplifies the signal inputted from 
Pinl terminal, and the input matching circuit section IM 1 makes the 
input impedance of MMIC1 adjust the impedance (50ohms) in Pinl terminal, 



and it bears the role which transmits the signal inputted from Pinl 
terminal to the input of MMIC1 without loss by the impedance mismatch. 
[0100] Making the impedance (50ohms) which looked at the output 
impedance of MMIC1 with Poutl terminal adjust the output matching 
circuit section 0M 1, without producing loss according the signal 
outputted from MMIC1 to an impedance mismatch, the role made to transmit 
to Poutl terminal is borne, and the bias circuit section BC 1 bears the 
role which operates as an amplifier the semi-conductor contained in 
MMICL 

[0101] The input matching circuit section IM 1 consists of circuits 
where the inductor LI and the capacitor CI were connected to the L type. 
Furthermore, the input matching circuit section IM 1 is equipped with 
the capacitor C2. 

[0102] For the first rank, in the output matching circuit section 0M 1, 
the L type circuit of an inductor L2 and a capacitor C3 and the 2nd step 
are [ the L type circuit of an inductor L3 and a capacitor C4 and the 
3rd step ] the L type circuits of an inductor L4 and a capacitor C5. The 
capacitor C6 is connected to the outgoing end of the output matching 
circuit 0M 1. 

[0103] Moreover, ideally, making an impedance into infinity is called 
for so that the inductors L5-L7 of the bias circuit section BC 1 may not 
make the signal amplified by MMIC1 reveal to a Vcc terminal. For this 
reason, it is constituted by the inductor component which usually has an 
impedance equivalent to a long (lambda/4) pattern or (lambda/4) a long 
pattern. The touch-down capacitors C8-C10 are connected to each of 
inductors L5-L7. 

[0104] Drawing 13 shows the concrete circuit diagram of the power 
amplification section PA 2 contained in transmitting section GSM/Tx 
illustrated by drawing 11 . In drawing, Vapc2 terminal is a terminal 
prepared in output controls, and the output of the power amplification 
section PA 2 is controlled by the voltage level impressed to Vapc2 
terminal. Moreover, the electrical potential difference impressed to 
Vapc2 terminal is the power detecting signal detected by the power 
detecting element APC 2 through the coupler COP 2 in drawing 11 . 
[0105] The power amplification section PA 2 contains MMIC2 which becomes 
with the three-step configuration of a semi-conductor layer component, 
the input matching circuit section IM 2 and the output matching circuit 
section 0M 2, and the bias circuit section BC 2. 

[0106] MMIC2 bears the role which amplifies the signal inputted from 
Pin2 terminal, and the input matching circuit section IM 2 makes the 
input impedance of MMIC2 adjust the impedance (50ohms) in Pin2 terminal, 



and it bears the role which transmits the signal inputted from Pin2 
terminal to the input of MMIC2 without loss by the impedance mismatch. 
[0107] Making the impedance (50ohms) which looked at the output 
impedance of MMIC2 with Pout2 terminal adjust the output matching 
circuit section 0M 2, without producing loss according the signal 
outputted from MMIC2 to an impedance mismatch, the role made to transmit 
to Pout2 terminal is borne, and the bias circuit section BC 2 bears the 
role which operates as an amplifier the semi-conductor contained in 
MMIC2. 

[0108] The input matching circuit section IM 2 consists of circuits 
where the inductor L9 and the capacitor Cll were connected to the L type. 
Furthermore, the input matching circuit section IM 2 is equipped with 
the capacitor C12. 

[0109] For the first rank, in the output matching circuit section 0M 2, 
the L type circuit of an inductor L10 and a capacitor C13 and the 2nd 
step are [ the L type circuit of an inductor Lll and a capacitor C14 and 
the 3rd step ] the L type circuits of an inductor L2 and a capacitor C15. 
The capacitor C16 is connected to the outgoing end of the output 
matching circuit 0M 2. 

[0110] Moreover, ideally, making an impedance into infinity is called 
for so that the inductors L13-L15 of the bias circuit section BC 2 may 
not make the signal amplified by MMIC2 reveal. For this reason, it is 
constituted by the inductor component which usually has an impedance 
equivalent to a long (lambda/4) pattern or (lambda/4) a long pattern. 
The touch-down capacitors C18-C20 are connected to each of inductors 
L13-L15. 

[0111] The decomposition perspective view of PA laminating module which 
carried out the laminating modularization of the power amplification 
sections PA1 and PA2 which showed drawing 14 to drawing 12 and drawing 
13 , the perspective view in the completion condition of PA laminating 
module which showed drawing 15 in drawing 14 , and drawing 16 are the 
sectional views showing internal connection structure roughly similarly. 
There is especially no limitation about arrangement of the passive 
element in a laminated circuit board 100. Drawing 14 - drawing 16 show 
an example which can be adopted. A reference mark 90 is shielding. 
[0112] The illustration example shows PA laminating module corresponding 
to GSM / DCS dual band. At the GSM side, by 880-915MHz, since output 
power is a specification which a frequency range is 32. OdBm in the DCS 
side, and is mutually different by 1710-1785MHz to being 35. OdBm, in the 
same laminated circuit board 100, it carries out mutually-independent by 
the GSM and DCS side, and divides into two circuits the object for GSM, 



and for DCS, and a frequency range is arranged for output power by 
juxtaposition. 

[0113] PA laminating module of an illustration example includes a 
laminated circuit board 100, MMIC1 and MMIC2 which are an active element, 
a passive element, a power supply terminal (Vccl, Vcc2) and a signal 
terminal (Vapcl, Vapc2), (Pinl, Pin2) (refer to drawing 12 (Poutl, 
Pout2) and the following — the same), the pattern GND for touch-down 
and the penetration beer hall 40, the blind beer hall 30, and the inner 
beer hall 20. 

[0114] A laminated circuit board 100 contains the stratum functionale 
101-109 of nine sheets, as shown in drawing 14 . The laminating of the 
stratum functionale 101-109 is carried out one by one. Stratum 
functionale 101-109 contains an organic resin ingredient layer and an 
inorganic functional material layer. Each thickness is a thin film 5 
micrometers or less, and each of an organic resin ingredient layer and 
an inorganic functional material layer adjoins mutually. An organic 
resin ingredient layer and an inorganic functional material layer are 
considered as the mutual arrangement by arbitration two or more layers. 
The number of layers is arbitrary. It is as having already described 
these points. 

[0115] MMIC1 and MMIC2 which are an active element are arranged on the 
stratum functionale 101 located in the front-face side of a laminated 
circuit board 100. The electrode of MMIC1 and MMIC2 is connected to the 
conductor pattern formed on the stratum functionale 101. As a connecting 
means, wire bonding besides the surface mounting means of drawing etc. 
is employable. 

[0116] In drawing 6 , a power supply terminal (Vccl, Vcc2), a signal 
terminal (Vapcl, Vapc2), (Pinl, Pin2), and (Poutl, Pout2) are connected 
to the conductor pattern 50 formed in the rear face of the stratum 
functionale 109 which is the lowest layer of a laminated circuit board 
100. 

[0117] The laminated circuit board 100 was penetrated in the thickness 
direction, and it connected with the conductor pattern 50 with which an 
end constitutes a power supply terminal (Vccl, Vcc2), a signal terminal 
(Vapcl, Vapc2), (Pinl, Pin2), and (Poutl, Pout2) in the rear face of a 
laminated circuit board 100, or has flowed through the penetration beer 
hall 40 to the pattern GND for touch-down. 

[0118] The blind beer hall 30 connects between the conductor pattern 50 
prepared in the front face or rear face of a laminated circuit board 100, 
and the conductor patterns 50 of the following layer. The inner beer 
hall 20 connects the conductor pattern 50 formed in the interior of a 



laminated circuit board 100. Termination of the end is carried out 
inside the laminated circuit board 100, and, as for the blind beer hall 
30, termination of the both ends is carried out inside the laminated 
circuit board 100, as for the inner beer hall 20. 
[0119] As mentioned above, in PA laminating module concerning an 
illustration example, a laminated circuit board 100 carries out the 
laminating of two or more stratum functionale 101-109, and is 
constituted. A part or all of stratum functionale 101-109 contains an 
organic resin ingredient layer and an inorganic functional material 
layer. Each thickness is a thin film 5 micrometers or less, and each of 
an organic resin ingredient layer and an inorganic functional material 
layer adjoins mutually. An organic resin ingredient layer and an 
inorganic functional material layer are considered as the mutual 
arrangement by arbitration two or more layers. Since unlike the 
conventional laminated circuit board which used the ferrite etc. it is 
hard to produce a crack and inter laminar peeling and such stratum 
functionale 101-109 is excellent in the mechanical strength in the 
processing process, it is excellent in the dependability as a product. 
Moreover, since the insulation resistance between layers does not 
deteriorate by the crack, it is convenient for forming a capacitor. 
[0120] And the stratum functionale 101-109 which has arranged the 
organic resin ingredient layer and the inorganic functional material 
layer by turns can form easily the penetration beer hall 40, the inner 
beer hall 20, the blind beer hall 30, and the thermal beer hall 41 using 
punch or a drill. Thus, various beer can be formed certainly, without 
being filled up with ********-strikes (Ag etc.) in the formed hole, and 
producing location gap between layers. Thereby, an electrical 
installation conductor layer and a heat dissipation way can be 
constituted. 

[0121] Furthermore, the stratum functionale 101-109 which has arranged 
the organic resin ingredient layer and the inorganic functional material 
layer by turns can give a desired electric and magnetic property by 
choosing the class of functional material. For example, as an inorganic 
functional material, when dielectric materials are used, by ingredient- 
selection of dielectric materials, adjustment of a dielectric constant 
becomes easy, while the reduction in a dielectric constant is also more 
possible than a sintering ceramic substrate, Q higher than an organic 
resin ingredient substrate is obtained, and the suitable thing for use 
in a RF field (100MHz or more, especially 100MHz or more field 10GHz or 
less) can be realized. 

[0122] Moreover, it can respond to the application using outstanding 



magnetic properties, or the application aiming at magnetic shielding 
freely by carrying out selection use of the magnetic-substance 
ingredient etc. as a functional material. 

[0123] Furthermore, it is also possible to be a high frequency band and 
to obtain comparatively high Q and dielectric constant epsilon by 
selection of a functional material. Such a property is required when it 
constitutes a stripline, an impedance matching circuit, a delay circuit, 
an antenna circuit, etc. And the laminated circuit board 100 excellent 
in the mechanical strength is realizable. 

[0124] By PA laminating module concerning an illustration example, the 
conductor pattern 50 and the pattern GND for touch-down which constitute 
a power supply terminal (Vccl, Vcc2), a signal terminal (Vapcl, Vapc2) , 
(Pinl, Pin2), and (Poutl, Pout2) are prepared in the rear face of a 
laminated circuit board 100. Therefore, with the front-face side in 
which MMIC1 and MMIC2 are prepared, PA laminating module which carries 
out field attachment of the rear-face side of the opposite side at a 
mother board etc. is obtained. 

[0125] In PA laminating module of an illustration example, the 
penetration beer hall 40 penetrates a laminated circuit board 100 in the 
thickness direction, and an end flows through it to the conductor 
pattern 50 or the pattern GND for touch-down which constitutes a power 
supply terminal (Vccl, Vcc2), a signal terminal (Vapcl, Vapc2), (Pinl, 
Pin2), and (Poutl, Pout2). Therefore, in case field attachment is 
carried out at a mother board etc. , it connects with an external circuit 
at a rear-face side, and it can let the penetration beer hall 40 pass, 
and the electrical circuit can be led to the interior of a laminated 
circuit board 100, and the front face of a laminated circuit board 100. 
[0126] Moreover, the conductor pattern 50 for MMIC1 and MMIC2 which were 
carried in the front face of a laminated circuit board 100, and the 
passive element formed in the interior of a laminated circuit board 100 
is connectable with a power supply terminal (Vccl, Vcc2), a signal 
terminal (Vapcl, Vapc2), (Pinl, Pin2), or (Poutl, Pout2) the pattern GND 
for touch-down using the penetration beer hall 40. 
[0127] In this invention, the blind beer hall 30 other than the 
penetration beer hall 40 is included. The blind beer hall 30 connects 
between the conductor pattern 50 prepared in the front face of the 
stratum functionale 101, or the rear face of the stratum functionale 109, 
and the conductor patterns 50 prepared in the stratum functionale 102 or 
109 of the following layer. Therefore, the conductor pattern 50 formed 
in the interior of a laminated circuit board 100 is connectable with the 
signal terminal or the pattern GND for touch-down in which it was 



prepared as a conductor pattern 50 at the rear face using the blind beer 
hall 30. 

[0128] The laminated circuit board 100 of an illustration example 
includes the inner beer hall 20 further. The inner beer hall 20 does not 
connect between the conductor patterns 50 formed in the interior of a 
laminated circuit board 100, and does not come out of it to the rear 
face of a laminated circuit board 100. For this reason, while a degree 
of freedom increases to the configuration of a terminal and arrangement 
by the side of the rear face of a laminated circuit board 100, the area 
of the pattern GND for touch-down is also securable with suitable 
arrangement of the penetration beer hall 40 and the blind beer hall 30. 
The pattern for touch-down can realize PA laminating module which 
occupies 80% or more of area of an area on the back. 

[0129] In the power amplification section PA 2 of transmitting section 
GSM/Tx, capacitors C12, C16-C20 are carried in the front face of the 
stratum functionale 101 as a chip capacitor 70 ( drawing 14 , R> drawing 
15 5 reference), and inductors L9, L10, and L16 are formed in it as a 
conductor pattern. The capacitor electrode which constitutes a capacitor 
Cll is formed. 

[0130] Other passive elements are formed in the interior of a laminated 
circuit board 100. In drawing 12 and drawing 13 , the passive element 
which is not surrounded with a dotted-line circle is arranged on the 
interior and the front face of a laminated circuit board 100. LI, L2, L8, 
L9, L10, and L16 are conductor patterns 50. 

[0131] Therefore, in case field attachment is carried out at a mother 
board etc. , it connects with an external circuit at a rear-face side, 
and it can let the penetration beer hall 40 and the blind beer hall 30 
pass, and the electrical circuit can be led to the interior of a 
laminated circuit board 100, and the front face of a laminated circuit 
board 100. 

[0132] Moreover, the conductor pattern for MMIC1 and MMIC2 which were 
carried in the front face of a laminated circuit board 100, and the 
passive element formed in the interior of a laminated circuit board 100 
is connectable with a power supply terminal (Vccl, Vcc2), a signal 
terminal (Vapcl, Vapc2), (Pinl, Pin2), or (Poutl, Pout2) the pattern GND 
for touch-down using the penetration beer hall 40 and the blind beer 
hall 30. 

[0133] The inner beer hall 20 does not appear in the rear face of a 
laminated circuit board 100. For this reason, in a rear face, while a 
degree of freedom increases to the configuration of a terminal, or 
arrangement, the area of the pattern for touch-down is also securable. 



[0134] By this invention, stratum functionale 101-109 becomes with the 
configuration which has arranged the organic resin ingredient layer and 
the inorganic functional material layer by turns. About the organic 
resin ingredient and the inorganic functional material which constitute 
an organic resin ingredient layer and an inorganic functional material 
layer, it is as having already explained in full detail, and while the 
reduction in a dielectric constant is possible compared with the 
laminated circuit board which adjustment of a dielectric constant 
becomes easy and becomes with a sintering ceramic, as compared with the 
laminated circuit board by the organic resin ingredient, high Q is 
obtained and it is suitable for use in a RF field (100MHz or more, 
especially 100MHz or more field 10GHz or less). 

[0135] Moreover, when an inorganic functional material layer becomes 
with a magnetic material, it is suitable for use aiming at the 
application and magnetic shielding using outstanding magnetic properties. 
Furthermore, it is a high frequency band and it is also possible to 
obtain comparatively high Q and mu. 

[0136] 6. Voltage Controlled Oscillator Section Laminating Module (VC0 
Laminating Module) 

Drawing 17 shows an example of the circuitry of VC0 (voltage controlled 
oscillator). In the circuit shown in drawing 11 , since at least one of 
VCOl-the VC03 is constituted, VC0 of illustration is used. In drawing, 
the partial pressure of the operating voltage supplied to the power 
supply terminal Vcc3 is carried out by resistance R31-R33, and it is 
supplied to an oscillator circuit 6. The capacitor C37 is connected to 
the power supply terminal Vcc3. 

[0137] The armature-voltage control signal supplied to the signal 
terminal Vin3 is supplied to a capacitor C32 and the varicap diode D31 
through an inductor L31. The capacitor C32 is connected to the outgoing 
end of an inductor L31. 

[0138] A resonance circuit 5 is connected to the latter part of the 
varicap diode D31 through a capacitor C33, and the oscillator circuit 6 
is connected to the latter part of a resonance circuit 5. A resonance 
circuit 5 has the resonance frequency which becomes settled by the 
capacitor C34 and the stripline L32. 

[0139] An oscillator circuit 6 is equipped with a transistor T31 and T32 
grade. With the electrical potential difference in which the partial 
pressure was carried out by resistance R31-R33, bias of the oscillator 
circuit 6 is carried out, it carries out oscillation actuation by making 
into an oscillation constant the circuit constant of a resonance circuit 
5, the capacity value which the varicap diode D31 has, capacitors C33, 



C35, C36, and C39, and inductor L33 grade, and outputs an oscillation 
signal from the signal terminal Vout3 through a capacitor C40. 
[0140] The decomposition perspective view of the VCO laminating module 
which carried out the modularization of the VCO circuit as showed 
drawing 18 to drawing 17 , and drawing 19 are the expanded sectional 
views showing roughly the internal structure of the VCO laminating 
module shown in drawing 18 . There is especially no limitation about 
arrangement of the passive element in a laminated circuit board 100. 
Drawing shows an example which can be adopted. 

[0141] The laminating of the stratum functionale 101-108 of eight sheets 
is carried out one by one, and the laminated circuit board 100 is 
constituted, as shown in drawing 18 and drawing 19 . Stratum functionale 
101-108 becomes with the configuration which has arranged the organic 
resin ingredient layer and the inorganic functional material layer by 
turns. 

[0142] Resistance R31-R33 is arranged at the transistors T31 and T32 
which are active elements and the varicap diode D31, and a list on the 
stratum functionale 101 located at the front-face side of a laminated 
circuit board 100. Other circuit elements are laid under the interior of 
a laminated circuit board 100. 

[0143] The power supply terminal Vcc3 shown in drawing 17 , the signal 
terminal Vin3, and the signal terminal Vout3 are connected to the 
conductor pattern 50 formed in the rear face of the stratum functionale 
108 which is the lowest layer of a laminated circuit board 100 in 
drawing 18 and drawing 19 . Moreover, the grounding conductor of drawing 
17 is connected to the pattern GND for touch-down. 

[0144] The penetration beer hall 40 penetrates a laminated circuit board 
100 in the thickness direction, and is connected to the conductor 
pattern 50 with which an end constitutes a power supply terminal Vcc3, 
the signal terminal Vin3, and the signal terminal Vout3 in the rear face 
of a laminated circuit board 100. 

[0145] The blind beer hall 30 connects between the conductor pattern 50 
prepared in the front face or rear face of a laminated circuit board 100, 
and the conductor patterns 50 of the following layer. The inner beer 
hall 20 connects the conductor pattern 50 formed in the interior of a 
laminated circuit board 100. Termination of the end is carried out 
inside the laminated circuit board 100, and, as for the blind beer hall 
30, termination of the both ends is carried out inside the laminated 
circuit board 100, as for the inner beer hall 20. 

[0146] Also in a VCO laminating module, the stratum functionale 101-108 
which constitutes a laminated circuit board 100 is configurations which 



have arranged the organic resin ingredient layer and the inorganic 
functional material layer by turns. In the processing process, since it 
is hard to produce a crack and interlaminar peeling and such stratum 
functionale 101-108 is excellent in the mechanical strength, it is 
excellent in the dependability as a product. Moreover, since the 
insulation resistance between layers does not deteriorate by the crack, 
it is convenient for forming a capacitor. 

[0147] And the laminated circuit board which has arranged the organic 
resin ingredient layer and the inorganic functional material layer by 
turns, and constituted them can form easily the penetration beer hall 40, 
the inner beer hall 20, the blind beer hall 30, and the thermal beer 
hall 41 using punch or a drill. For this reason, various beer can be 
formed certainly, without producing location gap between layers. 
[0148] Furthermore, the stratum functionale which has arranged the 
organic resin ingredient layer and the inorganic functional material 
layer by turns can give a desired electric and magnetic property by 
choosing the class of inorganic functional material. For example, as an 
inorganic functional material, when dielectric materials are used, 
adjustment of a dielectric constant becomes easy by ingredient-selection 
of dielectric materials, and the reduction in a dielectric constant is 
more possible than the laminated circuit board by the sintering ceramic. 
Since it already explained in full detail about these ingredients, it 
omits for details. 

[0149] By the VC0 laminating module, the conductor pattern 50 and the 
pattern GND for touch-down which constitute a power supply terminal Vcc3, 
the signal terminal Vin3, and the signal terminal Vout3 are prepared in 
the rear face of a laminated circuit board 100. Therefore, field 
attachment of the rear-face side of a laminated circuit board 100 can be 
carried out at a mother board etc. 

[0150] In the VC0 laminating module of an illustration example, the 
penetration beer hall 40 penetrates a laminated circuit board 100 in the 
thickness direction, and an end flows through it in the conductor 
pattern 50 which constitutes a power supply terminal Vcc3, the signal 
terminal Vin3, and the signal terminal Vout3. Therefore, in case field 
attachment is carried out at a mother board etc. , it connects with an 
external circuit at a rear-face side, and it can let the penetration 
beer hall 40 pass, and the electrical circuit can be led to the interior 
of a laminated circuit board 100, and the front face of a laminated 
circuit board 100. 

[0151] Moreover, the conductor pattern 50 for the components carried in 
the front face of a laminated circuit board 100 and the passive element 



formed in the interior of a laminated circuit board 100 is connectable 
with a power supply terminal Vcc3, the signal terminal Vin3, and the 
signal terminal Vout3 using the penetration beer hall 40. 
[0152] In this example, the blind beer hall 30 and the inner beer hall 
20 other than the penetration beer hall 40 are included. The blind beer 
hall 30 connects between the conductor pattern 50 prepared in the front 
face of the stratum functionale 101, or the rear face of the stratum 
functionale 109, and the conductor patterns 50 prepared in the stratum 
functionale 102 or 109 of the following layer. The inner beer hall 20 
connects the conductor pattern 50 formed in the interior of a laminated 
circuit board 100. 

[0153] The penetration beer hall 40 is used with the blind beer hall 30 
for a power supply terminal Vcc3, the signal terminal Vin3, the signal 
terminal Vout3, or the pattern GND for touch-down. It does not come out 
of the inner beer hall 20 used for connection between internal conductor 
patterns to the rear face of a laminated circuit board 100. For this 
reason, while giving a degree of freedom to the configuration of a 
terminal and arrangement by the side of the rear face of a laminated 
circuit board 100, the area of the pattern for touch-down is also 
securable with a suitable combination of the penetration beer hall 40, 
the blind beer hall 30, and the inner beer hall 20. 
[0154] 7. Front End Section Laminating Module (FE Laminating Module) 
Drawing 20 shows an example of the circuitry of FE laminating module 
concerning this invention. FE laminating module of illustration has 
circuitry which combined the low pass filters LPF1 and LPF2 of the 
transmitting section Tx with the front end section FE in the circuit 
shown in drawing 11 . 

[0155] In the circuit of FE laminating module illustrated by drawing 20 , 
the low pass filter LPF 1 contains an inductor L41 and capacitors C41- 
C43. The low pass filter LPF 2 contains an inductor L51 and capacitors 
C51-C53. 

[0156] As for the transceiver change-over machine SW1, the end of 
resistance R61 is connected to the change signal terminal VC 3 for the 
DCS/Rx side including diode D61, resistance R61, the capacitor C61, and 
the inductor L61. Moreover, the node of a capacitor C62 and an inductor 
L63 is connected to the change signal terminal VC 4 by the DCS/Tx side 
including diode D62, the capacitor C62, the inductor L62, and the 
inductor L63. 

[0157] As for the transceiver change-over machine SW2, the end of 
resistance R71 is connected to the change signal terminal VC 1 for the 
GSM/Rx side including diode D71, resistance R71, the capacitor C71, and 



the inductor L71. Moreover, the node of a capacitor C72 and an inductor 
L73 is connected to the change signal terminal VC 2 by the GSM/Tx side 
including diode D72, the capacitor C72, the inductor L72, and the 
inductor L73. 

[0158] As for Diplexer DIP, the GSM side contains [ the DCS side ] 
capacitors C84 and C85 and an inductor L82 including capacitors C81, C82, 
and C83 and an inductor L81. 

[0159] Antenna ANT is in the exterior of FE laminating module, and is 
connected at the capacitor C82 by the side of DCS, the capacitor C85 by 
the side of GSM, and the node with the parallel circuit of an inductor 
L82. 

[0160] The circuit diagram of drawing 20 is an example and it does not 
wait for argument that FE laminating module concerning this invention is 
not what is limited to the circuit of drawing 20 . 
[0161] The perspective view showing the completion condition of FE 
laminating module which carried out the modularization of the front end 
circuit as showed drawing 21 to drawing 20 , the decomposition 
perspective view of FE laminating module which showed drawing 22 to 
drawing 21 , and drawing 23 are the expanded sectional views showing 
roughly the internal structure of FE laminating module shown in drawing 
22 . There is especially no limitation about arrangement of the passive 
element in a laminated circuit board 100. Drawing shows an example which 
can be adopted. 

[0162] The laminating of the stratum functionale 101-113 of 13 sheets is 
carried out one by one, and the laminated circuit board 100 is 
constituted, as shown in drawing 22 and drawing 23 . Stratum functionale 
101-113 becomes with the configuration which has arranged the organic 
resin ingredient layer and the inorganic functional material layer by 
turns. 

[0163] The diodes D61, D62, D71, and D72 of drawing 20 and resistance 
R61 and R71 are arranged on the stratum functionale 101 located in the 
front-face side of a laminated circuit board 100. Other circuit elements 
are laid under the interior of a laminated circuit board 100. 
[0164] The signal terminals ST1-ST4 and the change signal terminals VC1- 
VC4 which were shown in drawing 20 are connected to the conductor 
pattern 50 formed in the rear face of the stratum functionale 113 which 
is the lowest layer of a laminated circuit board 100 in drawing 21 and 
drawing 22 . Moreover, the grounding conductor of drawing 20 is 
connected to the pattern GND for touch-down. 

[0165] The penetration beer hall 40 penetrates a laminated circuit board 
100 in the thickness direction, and the end is connected to the 



conductor pattern 50 in the rear face of a laminated circuit board 100. 
[0166] The blind beer hall 30 connects between the conductor pattern 50 
prepared in the front face or rear face of a laminated circuit board 100, 
and the conductor patterns 50 of the following layer. The conductor 
pattern 50 which connected the blind beer hall 30 is used in order to 
connect the remainder which was not connected to the conductor pattern 
50 of the penetration beer hall 40 among the signal terminals ST1-ST4 
and the change signal terminals VC1-VC4. 

[0167] The inner beer hall 20 connects the conductor pattern 50 formed 
in the interior of a laminated circuit board 100. Termination of the end 
is carried out inside the laminated circuit board 100, and, as for the 
blind beer hall 30, termination of the both ends is carried out inside 
the laminated circuit board 100, as for the inner beer hall 20. 
[0168] Also in FE laminating module, the stratum functionale 101-113 
which constitutes a laminated circuit board 100 consists of a 
configuration which has arranged the organic resin ingredient layer and 
the inorganic functional material layer by turns. In the processing 
process, since it is hard to produce a crack and interlaminar peeling 
and such stratum functionale 101-113 is excellent in the mechanical 
strength, it is excellent in the dependability as a product. Moreover, 
since the insulation resistance between layers does not deteriorate by 
the crack, it is convenient for forming a capacitor. 
[0169] And the laminated circuit board 100 which has arranged the 
organic resin ingredient layer and the inorganic functional material 
layer by turns, and constituted them can form easily the penetration 
beer hall 40, the inner beer hall 20, and the blind beer hall 30 using 
punch or a drill. For this reason, various beer can be formed certainly, 
without producing location gap between layers. 

[0170] Furthermore, the stratum functionale which has arranged the 
organic resin ingredient layer and the inorganic functional material 
layer by turns can give a desired electric and magnetic property by 
choosing the class of inorganic functional material. For example, as an 
inorganic functional material, when dielectric materials are used, 
adjustment of a dielectric constant becomes easy by ingredient-selection 
of dielectric materials, and the reduction in a dielectric constant is 
also possible. Since it already explained in full detail about these 
ingredients, it omits for details. 

[0171] By FE laminating module, the signal terminals ST1-ST4, the change 
signal terminals VC1-VC4, and the pattern GND for touch-down are formed 
in the rear face of a laminated circuit board 100. Therefore, field 
attachment of the rear-face side of a laminated circuit board 100 can be 



carried out at a mother board etc. 

[0172] In FE laminating module of an illustration example, the 
penetration beer hall 40 penetrates a laminated circuit board 100 in the 
thickness direction, and an end is connected for any [ the signal 
terminals VC1-VC4 and ] of ST1-ST4 being. Moreover, it flows they to be 
[ any of the pattern GND for touch-down ]. Therefore, in case field 
attachment is carried out at a mother board etc. , it connects with an 
external circuit at a rear-face side, and it can let the penetration 
beer hall 40 pass, and the electrical circuit can be led to the interior 
of a laminated circuit board 100, and the front face of a laminated 
circuit board 100. 

[0173] Moreover, the conductor pattern 50 for a passive element is 
connectable with the signal terminals ST1-ST4 or the change signal 
terminals VC1-VC4 using the blind beer hall 30. 

[0174] The inner beer hall 20 connects between the conductor patterns 50 
formed in the interior of a laminated circuit board 100. In section 
connection, the penetration beer hall 40 is not used among these. For 
this reason, while a degree of freedom increases to the configuration of 
terminal arrangement and arrangement by the side of the rear face of a 
laminated circuit board 100, the area of the pattern for touch-down is 
also securable. 
[0175] 

[Effect of the Invention] As stated above, according to this invention, 
small and the laminating module which was highly efficient and was 
moreover excellent in electrical characteristics can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing some electronic parts 
concerning this invention. 

[Drawing 2] It is the sectional view showing another example of the 
electronic parts concerning this invention. 

[Drawing 3] It is the sectional view showing another example of the 
electronic parts concerning this invention. 

[Drawing 4] It is the perspective view of the capacitor concerning this 
invention. 

[Drawing 5] It is the sectional view which met five to 5 line of drawing 
4 . 

[Drawing 6] It is the perspective view showing the internal electrode 
structure of the capacitor shown in drawing 4 and drawing 5 . 
[Drawing 7] It is the enlarged drawing of the A7 section of drawing 5 . 
[Drawing 8] It is the electrical diagram of an LC filter circuit. 
[Drawing 9] It is the sectional view of LC composite part which contains 
the LC filter circuit shown in drawing 8 . 

[Drawing 10] It is the expanded sectional view of the A10 section of 
drawing 9 . 

[Drawing 11] It is the block diagram showing an example of the RF 
section contained in the mobile communication equipment with which the 
laminating module concerning this invention is used. 
[Drawing 12] An example of the circuit diagram of the power 
amplification section PA 1 contained in transmitting section DCS/Tx 
illustrated by drawing 11 is shown. 

[Drawing 13] It is the circuit diagram showing an example of the power 
amplification section PA 2 contained in transmitting section GSM/Tx 
illustrated by drawing 11 . 

[Drawing 14] It is the decomposition perspective view of PA laminating 
module which carried out the laminating modularization of the power 
amplification sections PA1 and PA2 shown in drawing 12 and drawing 13 . 
[Drawing 15] It is a perspective view in the completion condition of PA 
laminating module shown in drawing 14 . 

[Drawing 16] It is the sectional view showing roughly the connection 
structure inside PA laminating module shown in drawing 14 . 
[Drawing 17] It is the electrical diagram showing an example of the 
circuitry of VCO (voltage controlled oscillator). 
[Drawing 18] It is the decomposition perspective view of the VCO 
laminating module which carried out the modularization of the VCO 
circuit as shown in drawing 17 . 

[Drawing 19] It is the expanded sectional view showing roughly the 



internal structure of the VCO laminating module shown in drawing 18 . 
[Drawing 20] An example of the circuitry of FE laminating module 
concerning this invention is shown. 

[Drawing 21] It is the perspective view showing the completion condition 
of FE laminating module which carried out the modularization of the 
front end circuit as shown in drawing 20 . 

[Drawing 22] It is the decomposition perspective view of FE laminating 
module shown in drawing 21 . 

[Drawing 23] It is the expanded sectional view showing roughly the 
internal structure of FE laminating module shown in drawing 22 . 
[Description of Notations] 

21 Inorganic Functional Material Layer 

22 Organic Resin Ingredient Layer 
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Mil 2 loWNifc* SV^BHSS-frfelWBJitt. 

ft i k t i o . wa^«^war^a^w#tt^fif3t-frs 



mm. k H3r -5 T , fgfsm^-ft t> ^"STC* ft k k 1 1 , * 

( 1 0 OMHzlill, 1 0 0 MH z JiLL 1 0 G 

h z ixrcomm ) -eofiiffl t# ja toj miT- § ft . 

[0 03 7] itz, ifflBBffltU, 7x5^ K 

[0038]®;, MMggtmaSftfc:.): ot, 

i ft . 

[0039] m2\±*wmm&m : ?-M&<7yw\(nmmm 
*^twmmxfo&« mizav^x, m 1 izmtttzmmm 

»tR-««lli*to^t(l R-0#Hl^-f-Sr# 

^S2 2Rx/immmm-im2 #3«t=i*ss 
leak l. z.e>z5iiz Lx&mztitimimcomwizm 
#JB5 1 . 5 2inmtxhi>, 
[0040] mtggjs . w«fSHiwwii 2 2 ax/mm 
m&®m2 lcomfrShu*. &mm±t£c\btfx% 
ft c m^h^tit, **wfcti, *«i»mwipf* 2 2 & 
txiiiiffli 2 1 swsatsas^L-B i a tc-r ft . 
[0041] #HHBHitm«2 2 Atf«Kinii^m« 2 

l^ive'iitt. 5^mI^TWfSMT'S)ft. iWJ;3 
C S^(;f^»^ft*WifBIW^«2 2Sl^*IK« 
WJg2 10^^3ti»\ 5/<miilT(7)?lMT'fcftWT'\ 

S«k LTfiJffliTftig^-tJl ^SM^auS-CS S . 
i«OJ:^=5^W^«BM!Jli*m*2 2l±. Wiff, ^# 

iziL-oxmm-h z k *«*c* ft . mmmmmm 2 1 
a, x^-y^m. mm^m <cvd) ^o^swt 

=fc o TJFM-f" ft i k ft . 
[0043] 3fs^Bflt^ftm^gP(H.«. set. 5 

#^jb 22a ^{44s««f mmm 2 1 < 1 1 

t. -^mm^mm2 2ttzimmmmmm2 icon 
fwm&*jR *) ajttf«ii*»«; k ft . 

[0044] ##cJ15 1. 5 2(4. «ffifllWWM2 2 

At^mttiiigfmfi 2i*i ^'o-irtf etgMtetiatt 

X fc J: L , *««lt*f 2 2 &^ISE«fg»fitS 2 

t^v^T. i*i5 K4. MNKMstmm 2 l^aic 
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trtrs ti. mikm 5 2 i±^nm 9 1 wsmmtmm 2 2 

[0045] *»*J1 51.52 yitliMTfo 

&o afflsssi. 52a. x;*-y?m. mmm. 
& mix =?- b ^o#ao^s*ff t «t -? t mm 

[0046] El 3 (i^HJ^^S^gCftoglJOSIIffi^l 

mm 2 2 m/mmmmm 2 1 (assEs t 1 . z co 
fzWfom 5 1 %:WML-Xfo h . 

[0048] g&fctt&ttWJIgfmfc LTJ2, x^^f ^ 

liffli, 7xy-;Hifll. ^Sfn*°yxxxMStflt. t- 
/t-x^TVMSMi.. ^'J'fSKSSi ^'J7i-l/yx- 
xrt- ( K ) flNi. b'XV W 5 H h >J Ti/V 

* y^x y Wli ^;tlt'_/K> ^/Mlflt^ $> tl 

[0049] m^mm^mmm^nt lxh. ztshw 

>j xf v^rVy^V— h fSfHI . *° U 7*-?- l/yfl/7^ 1 
r-iffli. 4fJxfl/yt;l/7r>fHIl, *°yx- 

Hffli, ^57 htm. 'J hKffli^W£>ix 

[00 5 0] i^LJoCDtfCt), #fe7a;y- /t^fli, X 

Hi. BTl/y/f^, ^-Xl^yfcLTJfftU''. 
[00 5 1 ] £*l6<D#BH»Jl*mii, WUTt 
J:UL. 28JiLh^a-^LTffl^T^J;^. 2«ELt£ 

[0052] ^mmzmhmTm^zB\^x . mmmm 
mmm2 1 ^mm-timmmtmrnt t-m. mmmt 

i>*t? i ^mnm t , q t * ®M>m-c26*uf ± 

— 20 000. 8«IHfc6*0 . 0 5 
[00 5 3] f^y-A'iJW-^y^-fe^ 5 >y 



x, f^yiA'ij<7A^7S7?x s f-^ylM&jR-fe 
^^g^w^A^-fe^s >y?x, -f-^yigb'xvx 

I-b5S7 7X. f^yS-7^y7A^7$77 
X, CaW0 4 |-fe7i7^X, Ba ( M g , Nb) 0 3 
I-fe5S7 7X. Ba (Mg, Ta) 0 3 ^7S7? 
X, Ba (Co, Mg, Nb) 0 3 3Mr =y 5 >y ?X, B 
a (Co, Mg, Ta) 0 3 ^-tr 5> 5 -y y*X 0 HK-ftf- 

[0 0 54] Iim*^S)4 l 9^<-ti:'rtsV^QS#|>^ 
[0 0 5 5] i/Vi], TJl-i-r, y/^"7, 

77, *77t'-X, ^-4i>|», K-ftV^'^^^A 

[0 0 5 6] -m^wmMfffl^-cfci^L. 2«JiLh 

[00 57] 4:|ffigt:ffi£Mltt|gtmJ|2 1 Zmtfi-t 
h im.Wtt'PtCO-'O coMtLX. 2 G H z T <F>tiMW 

#'5-10000, mWEWfto . 01—0. 0000 

[0058] mmmmt. <r?rA ^hcd^^ 

[0059] Mg 2 SiO, [e = 7 s Q=2000 
0] , A1 2 0 3 [e = 9. 8, Q = 40000] . Mg 
Ti0 3 [e = 17, Q=22000] , ZnTiO 
3 [ e = 2 6. Q = 800] . Zn,Ti0 4 [ e = 1 
5, Q=700] , Ti0 2 [£ = 104, Q=l 5 0 
00] , CaTiO s [£=170, Q=1800] . 
SrTi0 3 [£ = 2 55, Q=700] . SrZr0 3 

[£ = 30, Q=1200] , BaTi 2 0 5 [e=4 
2. Q=5700] , BaTi 4 O s [£ = 3 8, Q=9 
000] . Ba 2 Ti 9 O 20 [ e = 39. Q=900 
0] , Ba 2 (Ti, Sn) 9 O 20 [e=37, Q=50 
00] . ZrTiO, [£ = 39. Q=7000] , 

(Zr, S n ) T i Q 4 [ £ = 3 8. Q=7 0 0 0 ] . 
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BaNd 2 T i 5 0 14 [e=83, Q=2 1 0 0] s Ba 
Sm 2 Ti0 14 [ e = 7 4. Q=2 4 0 0 ] , Bi 2 O s 
-BaO-Nd 2 0 3 -Ti0 2 | [e = 88, Q=20 
00] , PbO-BaO-Nd 2 0 3 -Ti0 2 |[e = 
9 0. Q= 520 0] , (Bi 2 O s , PbO)-BaO 
-Nd 2 0 3 -Ti 0 2 ^ [e = 105, Q=2 5 0 
0] , La 2 Ti 2 0 7 [ £ =44, Q=400 0] , N 
d 2 Ti 2 0 7 [e = 37, Q=1100] , (Li, S 
m) Ti0 3 [e=8h Q=2 0 5 0 ] , Ba (Mg 
1/3 Ta 2/3 ) 0 3 [e = 25, Q= 35000] , Ba 
(Zn 1/3 Ta 2/3 ) O s [e = 30, Q= 1 4 0 0 
0] , Ba (Zn 1/3 Nb 2/3 ) 0 3 [e=41. Q=9 
200] , Sr (Zn 1/3 Nb 2/3 ) 0 3 [£=40, Q 
= 40 00]f, 

[0 0 6 0] iOMKfl HT«^±^fct 

[006 1]TiO 2 , CaTiO s , S r T i 0 3 , B 
aO-Nd 2 0 3 -Ti0 2 i, B i 2 O s - B a O - N d 2 

B a 



Oo-Ti0 2 I, BaTi.Og, Ba 2 Ti 9 0 



2 (Ti, Sn) 9 0 !( I, MgO-Ti0 2 ^ ZnO 
-Ti0 2 I, MgO-Si0 2 l, Al 2 0 3 f„ 

[0062] ^%mzimm.mmmmm2 1 zmmt 
zmmfowmcDmcomt L-m, jtaw*a*2 0—20 

000, aiiES^O. 5 — 0. 000 IT'&Stwt 
ttipbmiZtL& hniffit U\ #tt 2 gh z 

[0063] BaTi0 3 [e=1 500] , (Ba, 
Pb) Ti0 3 ^ [e = 6000] , Ba (Ti, Z 
r)O 3 l[ £ = 9000], (Ba, Sr)Ti0 3 I 

[e = 7000] „ 

[0064] ±9tJ4L<H\ BaTiOj, Ba (T 

[0065] mmmmmm 2 1 sans-*- &m&mm 

y^'T-^&o 7i7-fbtU(l Mn-Mg-Znl 
Ni-Znl, Mn-ZnMK'Jl Mn-Mg- 
Zn^, Ni-ZnMi:^MU\ 
[0066] £JWKttfls*mi: LXit, $-7$-)Um.. 



ts-t m^Mm^mm^jun. 10-10000 

[0067] afcf&HJltiJVvCtt. *llfMii*MJl2 2 * 



[0068] HT. ^fgajt^-S-m^gPtaoft^J*^ 
[0069] 2 . rJ^-rV" 1 ?- 

It, ft§Pmiik%&iai&0*«fcJI5 1-5 8k, 
H61. 6 2tS^W4. #f#»5 1 — 5 8(i* 

ft: i o^gptfflia§tiT*3 o , &Mmm^t>mztLtz 

5 1 , 5 3, 5 5, 5 7ti*tf>— «ft&*«Ff«K6 



1 KSttSfU fl^fl»»WftS*Ut»»*5 2 , 5 
4, 5 6, 5 8i±-e«0— «ft6*SffFTO6 2fcai3MBKS 
*VOv&. i*f5 1-58^03^, KJfi^-SaWltJBIBI 

[0070] «i(f , BSSTf &5iflsJB 51-52 Palta 
H7fcftfc^LT*-r=tot. «f*«5 1-5 
2lB(cli. ^THHfJiitm* 2 2 1 , HWfg«WM2 l 

mmwmmm2 i^tiwt. «-j¥^ti , T2#5 

**jb 2 2 Rv*mm&mm 2 m # 3 *cr± h^s. 
mwk l, i<7)=t 0 izLxB&ztitzmffimcomfflizm 
*15 1 , 52%mm.Lxfo&« miwurnxfoizt 
a, mz^tzM'ox'hh. 



[0071] m^mtkm^yfyv-n, ^wms 1 - 
«2 1 k*mm^xm$LLxfoz><nx\ ^mmmm 

Jg2 2tfmj)imiJ5bLXW)<c\kt l z%:&„ Zcotztb, 

[0072] L*»t> , nmffifmjf 2 1 
x\ ^mmffimm*m&x*m^tiWr&£V)i>. mm» 

3^fyf*#4ri: o IH«*^Qffl^ [*1±§ 

[ 0 0 7 3 ] Afc, *«MBiWM2 2S.V'iSW^W 
[ 0 0 7 4 ] IC, WffiWJ&fmJf 2 2S.V'iSM*m 
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gP(c^«tt^-X b ( A g & i: ) £?ttjt L T , 
*«B£-rSl*JB 5 1-58 £t»TftS^mffi6 1 , 
6 2 SrffM-TI. i b tfX'% ft <, 

[0075] u>>*>, ^mmmmm2 2Rx/mmmm 
ttmm 2 1 (n-tti^tite , 5 p. mviT^nmxh ft co 

^xotmrn^mmmmm-i 2ti, mtu. 

mmiz «fc i •!» . IS lit B8¥M 2 

us, *c?u&£& (cvd) mcvmmmft 

HiotMtl, i t **-c# ft . 

[00 7 6] **J15 1 — 5 8W?—>i±&MTfo 

mibms 1-58(1 x^-y?m, mmm. A*y 
yu-^jy^m^ mm. ^^yt-^m. cvds 

[00 7 7] 3. LCMSM 

»M«4, LCffii^|S n a n ti>jSfflT§ft. H8ii^<0J; 

ffliO^y-r^C 0 1— C 0 3 t, 2^y^^L 
0 1, L0 2J:J^tU| l , Aft^S^k^ft 
5^?«ffi6 1 , 6 2Sy'7-XSfi; LTfflV^ft-ftifH 

[00 78] H9(iH8t^lALC:7 -f ;P:?0S&£|*1 
jK^ftLC^I^H^llTffiH, HI 0(iH9c7)Al 0g|5 

LT&ft. l^titLCl^Mli, ^y^v-fSW 
[0 0 7 9] sv-rV^Sfrfrl lti, 08orjyx>-^ 

coi, co 2, co3^u*^?i. ^y-fV-fgfcfr 

KBN-s^tftcJBia, iitf, mfcm 51-52^ 

[0080] 4 yy? fffit i 2fi, W*.tr, BK*^ 

K^:R«9W«S^^— ^^JtoaWMI 5 3 1 , 5 3 2 

£-£7vT^ft . z*£M 5 3 1 tiHSO-i j'LOl 
SrlfJjJcL, ^#:Jf 5 3 2 JiH 8 C9>f y^^L02£l 
l£^ft« 

[00 8 1] -f y^^gfcfrl 2(i, Hi otd£ALT 

*tj:3t, *»«fiii*ms 2 2 fc , mmmmm 2 
1 1 * ^mmm z *-tft . ^nsfifjusmJi 2 2 & 
tntmm«2 1 <7)*ti?tLte* &m&r 1 , T2*«5 

**«2 2aViEWfgW^il2 Hi, #aflWlfc:J:&3S 
SISBi: L, iEMMfgWWii 2 1 O.B;:«Efl:Ji 5 3 1 



( afcli 5 3 2 ) SIBBLT&ft . *«lSfJii*m»2 2 

[ o o 8 2 ] >r yy? i 2 tfev-^T , mnnim 
mm 2 1 (iffittfistm * ^(iswfwmTSr § . *<nm 

[ 0 0 8 3 ] ±3*Lfc i a fc, H^HSIMO l ca-^SP 

2 2 fcae««iEtm«2 1 b*mmmtxmm.Lxfoz> 
<dx\ jmwmtmM2 2&jfcj}immb lxm< z b 

[0084] L^t> , &flMHgfmJ| 2 1 *SfiqW&<0 
[ 0 0 8 5 ] ±tz, »WJfitfflJf2 2^Kmffitt 

ft co"C', ^ffittUS^At^iltMilgfm^^ Ufc^ 
7'U -y h'HSgJiJ: *) t , RVfi. QffiiOJf feo 

& j^/hs < * o , #s«**i*i±-r ft . 

[0086]IC, *fltaffl!fcm«2 2SV'iSW^W 

*1i#tJg*7S ft o «t 'j t LT^Six^TL^ffl 

ft!53 1 , 5 3 2ttflt§ffifti6 1 , 6 2, 6 
3SrffMf btPC£ &. 

[0087] Lfpi>* ifrnmrnmrn 2 2Rv*mm 

tfnm 2 1 crt^tiZ'tite. 5 M mMTCOMMXfo ft <7) 

x\ ^ffi, ffiirfl^ie-cfts. Kmmn»m*2 1 

Si, MffiBSc*^ (CVD) ^SEKK^t 

x ->xmmth ; 1 36*r# ft . ?swi 531, 532 

ii, ^y7Wf^7I, jff 

mm. ^tyt'-Ag, cvD^S^tixtyrj-hS 
^S-awjKJRSffft: i -?TffM-f-ft - 1 *«*C* ft . 

[0088] 4 . *%BJt^ft«^g|5 n a p^ffl^ftffItl#c 
ilf&ISt|RFg|5i0-^IJ 

kSimrait^aDT'fcft. hi 1 ittmuzighmm^ 

Is a. —;WM v ^ ix ft f#Ki#:ilffi«§5 fc# t it ft R F SE 

(?)^I^St70 7?itilD. GSM/DCSflT 

ti0T"S>ft. ^SftflsiHHSStioTti. dcsa>k 
ti, i^iasSrfi^t-fttf. 

[ 0 0 8 9 ] HI 1 fcH^fl^RFgEti, T^ftA 

NTt , ynyh^y^3FEb. MflSPTxt, gfi 

fPRxkSr-^-ti'. SEt, 7i-X. a-y^. 7°PL 



U mj±$IJfflI^ffiS V C O 3 , S#tMIX3, 7i- 
X. ff^^PHD, ;l/-77^^^ (Loop Filte 
r) ^fc-frX/CHft. 

[00 9 0] j*fIgBTxJ4. }Hffig|5GSMATxfc . 
fI»DCS/Txfcfc4hWlXVV&. jiflSPDCS/T 

x(4. lESIMfliltsVCO i . y^y-ryTSPPA 
[00 9 1 ] SSfta&GSM/Txtl^aH;:, «J±ffl?mig 

BVC02, y\ 01 7— ryTgPPA2. 

2. fliTj^tijoPA P C 2JBCtfV2—J^xy 4 L P F 2 

[00 9 2] SffgflRxli, gftSPG S M/R x fc , g 
x(4. ^tt^Bi&f^ ( SAWi^) |^I)A>F^ 

X7^;I/?bpf l „ A>-yBALi „ n-y-fXT 

yTLNAlSV'SW I Xl^Srffi-S. SflgflG 
SM/Rx^iH, 5*ttSBift*P ( SAWff) m 
T^SA'ypU? <)V9& PF2, A';|^-yBAL 
2. 0-/-fX7>'rLNA2Sll ; 'i^tMIX2fJ 

[00 9 3] 70VfxyF^FE(l 

I P&tfjggflflJBIS&SWl , SW2J^t"i^, 

wjuss s w i is . *> § ti h mmim iz ± 

-oTffflffllStU jifIgPDCS/Txifc(4Sflg|5DCS 

[0094] iMSmWSSSSS W2 i , ^gp^^f*i&sn 

Sfflfltfl "tt: ct -9 T§W£ ft. iMftSEG S MAT xift 
JiSmgPGSM/Rx^WTl^-tfD I PlCjSKWt 

[00 9 5] Ufcj&^T, iiffSRGSMATx. SflfE 
GSM/Rx, 51ftgPDCS/Tx&^SflgPDCS/ 
Rx)l A-f 71/^tD I PSr^-LT, TVffANT 

[0096] *«HHI±, m 1 1 t^L^^»*ilfilffig 
RFiHCfc^T. SflgliGSM/Tx. DCS/Txt 
•^■iti^^V-TyraiPA 1 , PA2lilty'a- 

/WtLfcPAflW^^jL-^, «ffiW«r»fe»vco 
l. vco2Sit(4vco3&^Jl ; e^j.— /Mfcbfcv 

COSltya-/!/, MA 7D> bxy FgflF E %m 

v a — m\l t ^ f e mm ^ : j ~)v<D^wm % 

[00 9 7] 5. AV-7y7lBSI ; £ya-;KPA 

012(4, 01 1 fcEE*Sftfci£B»DCS/Txfc:-£ 
Sft&^-ryASBP A l 05— Mfc^HBHT* 

S. ICfc^T, Vapc lffi^ti, £7J$Mffl(:t&(7 
^ilAS-At\ vs°T7— Ty7"gPPAli7)ffi7J(4. Vap 

c im=P£.ma%ti*W£l''<jVliZ3;*)9mZti&. V 
ape liiHPfc:Bt8DS*i.4«£E(i, Hltcfcwt, ^?7° 
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7COP1 £:frLTmTJt&£tJSGAPC l (c4 OtftfiiSti 

[0098] T>-TgPP A 1 (4, ¥>»#cJi3it^-0 

3glSj3)c'C' : ^r-g)MM I C (MicrowaveMonolithic IC) 1 

t . ATjs-^mif&gp i mi t, mtim^mmoM 1 

[ 0 0 9 9 ] MM I C 1(4P i n 1 WH^tzAJiZIXtZ 

P i n 1 ItmTT'COJ y^—fyx ( 5 0 Q ) ^MMIC 
1<0A7M yt— ^y^tft^S-ti-, P i n 1 

MM I C 1 OATlMEiM^SfSfJ^ffld . 
[0100] ftTjS^HIS&ggOM 1 (4, MM I C 1 <7)£iJ 

7M yt-^|P o u 1 1 ifrf -cafc-f yt°-^> 
x (50O) MM I C 1 ipb&ijZtvfcm 

< , P o u t 1 «HF^seSiS-tt-4ta«I*fflV^ A-f 7^ 

hh&spbc K4. mm i c i iz-sttizymfozmmm 

[0101] ATJ»£«ge IMKl >f yA? ^ L 1 

A*a^ig»*iMifc:lia>'7 f >^-C2** 

[0102] tB^fi^HI&gpOM 1 A(4. fcjBbP-f yr 

y/?^L4 1 ay^r^-tf c 5 to ft 

tim^mioM i om7js§(;(43 yx>-»f c 6#&R3 

[0103] tti. ;^rz.m8&ffiBc i (5o-f y<f?$ 

L5-L7il MM I C lfitKSftJtft-f-SrVc cSg 
A 4 ) ^N°^->-ifci4 (A/4 ) lA7-ytffiSf 

^.-f yt°-^>x2rfiro>f y^^^«^(c4 D«J^$fL 
4. ^y^^L5-L7«wmcit M^yf 

yfC8-Cl O^SMStlT^I,. 
[ 0 1 0 4 ] III 1 3 (4EI 1 1 fc0^£:futj£figBG S M 

AT x iz^ ±ti&j^—T yy°U p a 2 cr>MfoffJ%: @l& 

H^S^tTV^o HttJV^t, Vapc23g^(4. tfJTj 
§lJfflIffl(Cia(tfetl/tffi^T-\ >V7—T>rrtRP A2CDIH 
7J(4, Vapc 2S^f fc9anS*ii«£EP'^t J: OfiJ 
«Sil4» ifc. Vapc 2*?tEPJD$tLS«E(4. 
01 l(Ci3V->T. ^A5COP2S:^tTm7J^a}SPA 
PC 2(c4 0«Kti§*lfc«*tl*aifi#'Cft4. 
[0105] JSV—Tyy°3PA 2(4. ^flcJBS^O 
3®ff«T5rSMM I C 2 fc , ATlffi^HS&gE I M 2 

[0106] MM I C 2(4P i n 29$FH)*t>XJl$tltl 
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mm-?&tkwizm\ At>M-smm 111211 

P i n 2%f?T<OA Vb 0 — (50Q) ^ MM I C 

2«AA-f>t-/yx(;I^§t, Pin2SfH 

MM I C 2<3A^£S£^*«W£JH'3 . 
[0107] £U?jfi-£-|I]if&g|$OM2(4. MM I C2<7)tfi 
tlA yf-fyxSPo u t 2SffPTJlfc>f ^t-/V 
X ( 5 0Q) MM I C2fyh&Jl£tltzlt 

. Pout 2SffF^eai§-e-«ft»i*ai\ A>f r 

X[IJE£§|5BC2(4. MM I C2fc**fl$¥aW|e£itJtB 
[0108] A^J^-lHll&SP I M 214, A -9 L 9 

tayfvtc 1 lj&*Lat«8K§futig»"Cfl!fKS*i 

s. set:. TJjK^mnaii M2tc«3^-? , virc 1 2 

[0109] ai7J^-|llf&gPOM2T'{4, tJS#>f 

1 Ofcny-rV-fC 1 3tc7)LM0IS. 2®g#* 

4 y^'^^L 1 1 1 ayfytc 1 4 t^LMHlf&, 3 

F5B^y^^i2t3yr>fCl 5hcOLM01?& 
"C**. m^S^[l]KOM2c?)m^iM^(43yx>- , fC 

[0110] £fc„ a^txhhsspbc 2coa y-r?? 

L 1 3— L 1 5(4. MM I C 2"CHWBSiut^tiHa 
-fS-T fctf^tf^fU.. ZCOtltb, MHZ. (A/4) A 

-yyxzm^A >y?9m=?i,z£*)mtf&ixh. Ay 

3— L 1 5C0^fi^ixlzlt, iinyf/^ 
C18-C2 O^SM^tlT^S, 
[0 1 1 1 ] Ell 4(4121 2MXI21 3KiL?tA'7- 
T^TSPPAl, PA2 &Slty'i — /WbLfcP Aflt 
JHEj'a — Ell 5(401 41^ L*:P 

ASW*> f jL-/K^lS«JBfciJft4«SBI. HI 6(4 
R t < rt««8BK^*lW»Wfc*^»f HUTS) S . M 
JI&Kl OOtfcttl»gI6*^colEatov%T{4. ffite 
RBSJi&v*. HI 4—01 6(4^fflt#-&— M£Sm: 

[0 1 12] H^HSSM(4, GSM/DCSfiT/W! 
>- h'MJCBW P Aflt y'i- ;1-^5k ITW„ G S MflJJ 
T14. JII^IilgH^8 8 0 — 9 1 5MHzT\ ititint) 
fi\ Mi.tr, 3 5. OdBmTife&COfcStfU DCSI 
T14JH&i*tEffl^ 1710— 1785MHz ft^rtt 
7J#>\ Mi.(4\ 3 2. OdBrat'&l SVH;M%-£tt 

are&serc. r— wwsstsu 0 otisivr. gsm 

Mat^D C SfilT'SV HZfoiL U GSMffltDCSfflO 

[0 1 13] la^HifeMOP AUty'i- /Hi, 

MS 100L |giJjig^-C'£>&MM IC1, MM I C 2 

. ^mm=F t . ^sssj? (vcck vcc2),i 



■Wf (Vapcl, Va P c2), (Pinl, Pi 
n2), (Poutl, Pout2) (012«H, J31 

tib)«) mmm^y-yGNDt. nt'r*-;i/ 

4 Oh, 7'7^yHt'T^- /t-3 02:. A y-f- h"T* 
-;l-20i:^#tfo 

[0 114] WfffiKl 0 0(4. H14tcSr*-J:5fc:. 
9*5cOl8tgJI 10 1-10 9 Sr-ttf . tftfl&f 10 1-1 
0 9liJB2Kfc38W3;hX^4. tllMil 0 1 — 109 

J4, «nmHiifm*i:. mmmmmmtz^ts. m& 

[0115] fiJliftl)l>MM ICl, MM I C 2 

a, ioo o^Miitea-rstisgs ioi« 

±tlES§iXTV^, MM I C 1 , MM I C 2cOHffi 

J4. IRggJfl 0 lifcJBJtS^iWtf^-yfcSBKS 

ii^o mm^mtLxa, m^mmm^mcom, w/ 
[0116] mmo? (vcci, vcc2> . 

f (Vapcl, Vapc2) , (Pinl, Pin 
2), (Poutl, Pout2)ft I6l:fcl^, 

mmxm 1 o o «*T*"c**iiflw 1 o 9 cvmmizm 
f&$ti?zm>fa^?-y5oi l zmffi$ti&« 

[0117] K?f t"T*-/P4 0 (4. %JB£& 1 0 0 Sr 

V^X . (Vccl, Vcc2) . ||W ( V 

a p c 1 . V a p c 2 ) . (Pinl. Pin 2). 
(Poutl. Pout2) £f#J&f-§##cA°:?— ^5 
OfcSBHSSjh., »^-yGNDCHL 

[0118] 7'5-fyKt'7*-;l3 0(4. HJlXtSU 
0 0«^4fcJ4KHtlfttt6*LfcattlW'?^— >-5 0 

i?:Jio*#^N°^— >-5 otcoia&^gg-f ^fyt 

— bTT*— 7k2 0(4. fflBmfc 1 OOcOftmz&fRZtl 
tcmtfv s7-y5 0 ^Bftt*-* . 77^f y H \zT*-/V 
3 0(4. — «3&qMI*R 1 00<0rtarc«EiiSil"CtJ 

D s A y-r-^T^~)V2 0\tWBtfW9£3SLl o oo 

[ o i i 9 ] ±je l/s x d c. H^siifiMc^i. p Am 

i€yi-;K:fe^t, WM»K1 0 0(4. 1Si^O«fg 
Ml 0 1-1 0 9£«SL-r«j£§*rC^£. tSfgJSl 
0 1-10 9 co— IRifcfcfc^SRi, #«ffiSIWf4S i: . 
*M«t^W^S t Z is tr . *8S«f IBfmWA^t^itlffi 
flSI^f tL^tl(4 . 5 ^ mJilTOSMT* o 

S(4. ^ESBR«fc±43ESiiilfc-r4. ^coXotcM 

mmi o 1-1 o 9(4. 7x7^f^*»(?)i 
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O u 



mm&± t iz < < , laa^sstiixt i •> h cox\ 

[0120] l*><> . ^mmmmmRwmmmnmm 
mtixmznmLfzMttmi 01-10911 nv^- 

— b'T*— ;l^2 0 , ^-iy Hb'r*— OSW- 

^b"r*-^4 i zmmzmrnxz &, zcoxnzt 
3tMLx, mrmz3ax^xtimx)/$:±tz>c\b%< . # 

t^3ss;iaat^«t^i 0 1-10 9H «ggfm 



■y ? mm ± o t> crawl: & wc* * 1 1 1> fc , *n 
mmmmmx o ts^Qa^&fu masm < 1 o 

OMHz^LL. #tl OOMHzl^JLhl OGHzOT« 

[0122] ifc, mmmnt Lxm&mtimzMBi 

[ o i 2 3 ] st;. ffigetmaStttc i ftJUSffS 

mmmrn 100 srna-r s ; t h , 

[01 24] H^HSSMt^'SP A^Jl^^'j.— ;k-C 

(1 S«5? (VccU Vcc2) , ftWP ( V a 
pel, Vapc2), (Pinl, Pin2), (P 
ou t 1 s Pout2) £ffij&t&Wfo^? — y 5 OR 
t/iSfflA7-yGNDil WSMU OO^KffltCfS 
ft&ftTV^. Lit^ot, MM I C 1 „ MM I C2(0 

[0125] KSlttWP Allty i-;K:fe^ 



E|5Jv 

Ts K5Ib"T*-/V4 0 Jl StJM£&l 0 0 SrJf^fr 
CHL. -Sg#. SiSS? (Vccl, Vc c 2 ) . 

(Vapcl, Va P c2), (Pinl, P 
in2) , (Poutl. Pout2) SUtfSift 

> — y 5 o & tz immw ^-yGND & . 

*-/^4 0£»LT. 0 0<0rtg|5aUWJB* 

fiioo eommizm< ; . 



[0126] Kilb'TTh— ;1^4 OSrffl^T. 

10 0 ^ffl^Stfe§tl/^MM IC1, MM I C 

2, av s wjps^i o o (Dftrnzmmzittz^mm^- 

<7)iztb<7Mifr*?— y 5 WWQ? ( V c c 1 „ V 
cc2), (Vapcl, Va P c2), (P 

inK Pin2) , (Poutl, Pout2)St 
{ ±«±W V-yGNDt Sgg-f" S Z b tfX* & S . 
[0127] *#|BH-CJ±. IIt'T*-^4 OcDffitC. 
75 -f >- H tT*-^ 3 0 £-#t? . 7'yjyV b"T 4^- 
;B0(1 tit&l 10 1 <7)^ffi4 £fiti#£B 1 0 9<?DK 
H^ISit^ii^^^^-v 5 0b. WBnmfflB 1 0 
2 4fclil 0 9\ l zm^^Ktzmfo^?-y5 0t<7MZ 

UT, StJHS«l 0 OOP^fBtcffM$iXJt»#:y^-y 
5 0 Sr. ail:#^^-y5 0 i: L,rtftttfeit/£M# 

[0128] ia^nii!s^jostJBS« loon sec -r 



y-^-b'7 > ^-;l'2 0 t £-£tf . >f yf-h'7^-;l/2 

o^ra^fiM-f-s ^jiksi oooih 

y H b'T*— ;k3 0 cOjB-ro^rlEBt J: 0 . WSSM 1 0 

Ht, fl»v-yGND(?)isi«ffit"^. t$ 

h P ASMte i? 3.-)V$:m%rfh Z b tfX*% h . 

[0 12 9] jSfIgPGSM/TxWN 0, 7-T>-TgPPA 

2tii, tSt&Bl o l ayx'y^c l 2. c 

1 6— C 2 0 5:. f7r3yfyt7 0 (HI 4. 01 
5#BS) tUML. &tz. >fy^^L9, LI 

o, li 6 frWifcs^^—yb Lxj&fia~f~& „ ayfyf 

c l l Sffi^Sav-rViflEBi^fc^SitTV^. 
[0130] ffi<7)SK)ll?(i. WMMmi 0 Ocortgptc 
JBJt^- S . Wi 1 2 1 3 fcti . ^SR-CHt ix 
tl^^flif^IIHl 0 0fi0PWEStl^*HtE 
BStL-&» LI. L2. L8, L9. L10. L16(i 

mw^?-y5 oxh&v 

[0131] Lit^t, ?f-^FftBftltt^ 

is. SH«^fcv^T. ^mm^b^wiL . zconsmn 

t . Miib'T*:— )VA 0 M77 -O'K b'T 3 0 
Sr31 LT . 10 0 <F>fffiBXfWB&M. 1 0 0 <r> 

mm\zM<c\bifX%h. 

[0132] &tz. sabT^-;P4 oRx/y^-j yv 

br*-;w 3 o ^fflv , WSa^ ioo co^Bfc^W 

ZtlfzMM ICL MM I C 2. St/. Wi£kWLl 0 0 

SMS? (Vccl, Vcc2) . fl-f-S? ( V a P c 
LVapc2). (Pinl, Pin2) . (Pou 

ti, p o u 1 2 ) itz^mw^—yGND bmm 
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[0133] A oti^JiKMi o o 

[0134] W$*M 101-109(1 

&S£i:fc(;. Wf»gM(;4£«JfK«fcit3KL 
T. iS^Q^W^tl.. sJl&ffli^ ( 1 0 OMHzfiLt, 
«fc 1 0 0 M H z £JLh 1 0 G H z OT<^U$ ) X*(?>WM 
iztTMX'fo h . 

[0135] ifc, lRE««t^ftil»ffiWWT^^« 

[0136] 6 . mjEfrjPfl^a^i*^-/P ( v 

COfltya-/!/) 

hi 7uvco ( nmmftffi& ) «ni»iiiso-«* 

SLT^S, I^VCOIl f?!li_(4. 01 lCSU; 
HUKCcBwr. VC01-VC03^<H-0§ 

c 3 £ffi*&3*ifclWWEE(±,. SIR 3 1 — R 3 3 J: 
c 3(;liayfyfC3 7a*S§KS*vO^. 

[0137] mWf V i n 3 fcfl8frS*lfc*ffilW«H3 
-fy/y^LSl^U, ay-f>-tfC3 2. 

* L 3 1 «ffi^jSfci±3 yf>tC 3 2 j&JKWSifVC^ 

[ 0 1 3 8 ] ;\*>J Jf-v v77M *-HD3 1 crt'&mz 
(4, 3yfytC3 3^U, SHIllK5*«SfiK5 

S. ftJgHI£& 5 (4 . 3yfyfC3 4M'Xl'j777 

-fyL3 2tir>T5gaftft«siiHR*fto. 

[ 0 1 3 9 ] %mM$&b\±, l7yy'X^T3K T3 
2*££{i;t6. H}10S£6(4. ffifitR3 1— R3 3fc± 

OHIKJgR s AiJ^t v T^M t-HD3 1 CO*-r £^ 
Mfl. n yf>fC 33. C35, C 3 6 . C39, & 

tx. a yy? ?L3 3m^m^mt Lxzmmfe* 

U 3yf>tC4 0£^rLT. IWVou t 3*» 
[0140] Ell 8(401 7£jf;Ui:«£ 5 3r V C O 0S& 

^t>-A-;WtL/;vcoil^y A — foofflfflm 

El. Ell 9J4EI1 SCiLfcVCOSl^yi-zlWrt 

gRti)t^«tB&wtc^fi£±iffBEiT-$)^ 0 nmrnmi o 



V\ EI(4SfflU#-g>-^J§r^-f-^§" : 5r^. 
[0141] OTS^ 100(4. El 1 8 . EI 1 9 fcrsjrf 
4 3 fc. 8ftcOSfg« 10 1 — 10 8 Srll&tcftJI LT 
HHS5*i.TVv&. tttgg*l 0 1-1 0 8(1 1r««fHt« 

mmRvmrnmimmm t i^mzmmLfzm^x^ 

[0142] IBM*F"C*ft h5^7T3 1.T3 
2, SW\ ^*y^f^-yT^^--FD3 1 . Mt/C, ffi 
KR3 1-R3 3(1 1 0 0 ^Hffljtfiirr 

&HHBJI1 0 l<7>_tfc:E*S:fvrv*$. ffiomg&^gR 

(4. numii oooi*imr«f&£;fc-s. 

[ 0 1 4 3 ] El 1 7 iZ^tltimm^f- V cc3, m-f- 
SfV i n 3. fWVout 3(4. HI 8. Ell 9 

wr . mmxfc 1 o o ostjbt* -6»igJi 1 o 8 

, El 1 7 CO jfiflfcRli . fttffiffl; n^-VGND (Cff gg£ 

[0144] Rjtt"T*-;P4 0 (4. HHSM 10 0 2: 
*W5ri*lfc:JBIU — WaatRl OO^lBtls 

V '*X . tSffi^V c c 3 . m*W=PV i n 3 . ffWF 
v o u t 3 5 0 (CfSMSiXTU 

[0145] ~7?A ypt'r*- 0(4. HHMKi 

0 0Oaffii^(4SH(:IS(t^tl?tS#:^°^->-5 0 
-t'r*-/k2 0(4 HJIMKI OOOrtSPt^J^^tL 

fcawicy ^ ->- 5 o £f©gr?-£ o ^7^f y r fr*-^ 

3 0(4. -ig**«JHS«l 00^rtafT#EiiS*lTti 

0 . -f fr^-;V2 o (4Wffi* i «eMt 1000 

[0146] VCOfItya-;K:iD^Ti., WifS 
1100 ^«J55£^--g>Mg« 1 0 1 - 1 0 8(4. W«1Slfl§ 

mmRttmmimmm t assess t 

So icoJ: ^^r«#g« l o 1 — 1 0 8(4. JnilfStcfc 

m.tiX^&C0X\ m$hb LTcoffllttCfttLTV^. i 
. ISOMS* 5 ^ 9 -y ^ 1 4 t ^b-r S i ^ # 
^IW, n >- -r &ffct&(Ot l zffl-&-tfi£\,^, 

[0147] L&i>* ^mmimmmRvmmmtm 
mt Z5imz%imLxM$LLfzmmMMi£. s*yj-tfz 

(4h'U;^Srffl^T. Silb'T*— /P4 0 . -f >"3— b' 

r*-;i-2 o. 7 7^yi'b'r*-/i3 oiy't-v/i 

m^X{mX]/$:!kt&Zb%:< . #«b'r*IHIt^ 

[oi48] in »wj&^«2stt^«mtgetm« 
^s i fc s . mttf. mmmtmmb lx . mm 
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15 % sm^>iHfeei<$3 1 & o . «as-fe 5 5 >/ ? t 4 5 

[0149] VC OffiS^is jl— /t/f(4. miUS^ V c 
c 3 . ftWf-V in3. fl^BTV o u t 3 



[01 50] m^MMMovcoWMfJ^—Mzax^ 

T. MMt"T*-/k4 0J±, «»»K1 OOSrJJ^ft 
KSSiU !WfVcc3, «WfV i n 

3 . ft-f-S^-V o u t 3 iffi!ifct&mfo^-? — > 5 0 1 

Silt'T*— ;P4 O^SiLT. fl(JB£& 1 0 0 
SP&tTOJiSSl 1 0 0 ^Ht:#< i 1 3&*T# S . 
[01 51] JGIh'T*— ;U-4 0 £flftv?\ fltJf 

SKI 0 0<0f6ffifc:*H»Sfife»iHi, IffiHtl 

5 0 * . ISSfV c c 3 . «Wf V i n 3 . fi-f* 
fVout3 i: J£gr$"& i t i&STl & . 
[01 52] 3|s|ltt^JT"(i. Mafr^-^4 OCDM 
iZ^ 7'7-i>-Ffc"7*-;P3 0i;, t"T*— )V 

2 0k£-^tf„ T*-;P-3 0(4. ttKJffl 

0 l^H*fe!4HMB)il 0 9^tHt»tt<5>*ut#* 
rtf—v 5 0 k . iWB^HtfgJB l 0 2 *3t(i l 0 9 fcfft 
tt&flfc**^— y 5 0 t <9|g|£«SBS-$-& . -f 

h*r*-/W2 o(4m«»u o o<J5rtafftc»j*Siifc* 

[01 53] Kiib'Trh— ;1^4 0(4. >-Kt*r* 

-71^3 0 k k h fc, «JBS^ V c c 3 , ©Wf V i n 
3. fi-9-STFVo u t 3i-fcfcHS*ffl^— >-GND0> 

&ti&j y-t— b"r*— ;^2 0J4WIffiKi o o^Kffi 

Y t'T/fc— 3 0 SIM V-?-— t*T*— /P2 OfOja-ei* 

4 0 . WHSMl 0 0<?D«HMt4itt&«l 
^OJB^HBfc i i t i: t> aswan 

[0 154] 7. 7ny bxy h'SHta^^— ;u ( F 

El 2 0 (4*^t^ h F E Sl^E y jl— /t-OH&frfiJjicCT) 

(4. HI l^L/clUSStfcv^T. yn^bx^KgRF 

EC lifISTx(7)0-^N°Xy ^;^LPF 1 . LPF 
[01 55] H2 O(C0^§tl^FE«Ji^;/.3.-/lV) 



1 k ^ ayr ! y-y-C4 1^C4 3k$:-&/uT^&<, 
n-A , X7^;^LPF2li-fy^7^L5U, rjy 
fy^-C 5 1~C 5 3 fc^U'V^. 
[0156] MSft-TO^SW 1 (4, DC S/Rxfljj&i 
^t-FD6 1 k. ffiKR6 1 k. nyfyfC6 1 
fc . A y?9 9 L6U £-#<^. ffiffiR 6 1 CO— 
f<IWVC3(:gg5tlTU|.. DCS/T 

xlll ^^-h'D62t, ayfyfC6 2i;, -f 
y^^L62i:, >f y?99\, 6 3 3yf 
c 6 2 av>f y-9' ■? ^L63 «*SRjSuWJ»e-9iH 

^VC4tffSE$^TV^. 
[0157] iMSfIl:Dfi^SW2(4. GSM/RxflJ 
^\ ^'W 3)"— h' D 7 1 k , SKR 7 1 k . yf^tC 
7 1 t , -f y^"^ ^ L 7 1 fc ffiSER 7 1 O— ffi 

**fl»(i#SffP V C 1 tffiM Six-TV^ 4 /£ , GSM 
/Txlll ^^-KD72i:, 3yf>tC7 2 
k, -f>-f?^L72J:, >fy^^L7 3 k£-£v^ 

ayfyfC7 2St/'-f y^^L7 3 eymffi&tftym 

fi-f-ffi^V C 2 (T«gR S *VC ^ 4 . 
[0158] ^"-f Tl/^fD I P (4, DC Sfl^'rj yf 
>"f C 81. C82. C83k. A y-¥9 ^L8UI: 
GSMflJ^'r?>7 :; >^C8 4. C8 5k. -Y V^" 

[0159] 7yftANT(JF EWJg^Er^ja.— ;WC?)^h 
:&-3T, DCSfi|C03>-f f >-9-C8 2i:. GSMffll 



On y-r>^C 8 5 SIM y^'^ ^ L 8 2 coM?tJHIS#i: 

[0160] H20«IiHtt-WCft-jt, *SMHt 
^-S. F ESlt ^' a— ^112 0 coHHf&tcRS^Six-S. t 
^ z\ k «4tm * 4 tz =3r ^ . 

[o l 6 l ] H2 U402 ocstJti'i^nyhx 
y h' HIKSr ^ V jl — ; Wb L F E mM ty'a —J^<7^fS. 
$ffi$:^;~tfflfflm. 0 2 2 (40 2 1 fciSLfc F EffiJl^ 
yjL-;txCO*ftfMffi0. 02 3(402 2C^t3tFE« 

y : A -^wi*iai«it^«tB&e^(c^fi£^iTB0T* 
(4. mzmm&w H«*Rfflt»«— «*sH-fc^-tr 

[0 16 2] fiSll 0 0(4. 02 2. 02 3(C^rf 

4 a fc. 1 3ftcoTOgig 10 1-113 SJBiJctSHHi L 
TS)S$iiTV^. tSigJBl 0 1 — 11 3(4. WHtStffli 

[ 0 1 6 3 ] 02 0 O^M jT— KD61. D62. D7 
1. D7 2. Mf. »fSR6 1, R7 1(4. «SS«U 

o o cr>^m\mz\m^ hmffim 1 o 1 cities strr 

[0 164] 02 OK^StLfe^SffFST 1 — ST4 
3W/flJ»fi#*FVC 1-VC4I1 021, H2 2C 
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BUT, »JBS«1 0 0<7>&TMT$>Z>mffimi 13« 

2 ocr>mwm.i±m&m^?—>G n d t&gESft 



[0165] llt'r^-;i/4 0(4. HJiffiRi o o £ 

Ifttc Kilt, — WSSK1 OO^Sffltcfc 

[oi 66] A y h t"r*— ;U3 o (4. WSKS l 



0 O^HifcliWHfcrlftJt^nft**^*^— y 5 0 

>-Fb"T*-^3 OSSSRUfcWflc/^-^S 0(4. ft 
-Sf-STP S T 1 - S T 4 &trtJJ#fi #SKF V C 1 - V C 4 

[0167] >f y^- t"T*— /1-2 0(4. HJSSK 1 0 
0Oft§PtffM£a7t2»#:^->- 5 0 £ffif!irft . 7" 
y^yV t'7*-;l/ 30!1 — JftflKJISK 1 0 0 <7)F*J 
&X*m$siitlX3o *) . -f fT*-/I/2 0 {iffiSStf 

fltff£«l 0 0<9lWaftW&*rO**. 

[0 168] FEfl^yA-zWCfc^tii, HJfKK 

1 o o zmtfL-t&mmm 101-11314. mmmt 

.1<7D J: o 1 0 1 — 11 3(4, JniX^fcfc 



%\,wx\ -nyfy^ ft cn izm&tfi. ^ . 



[0169] L*»t>. #WSHt«F4M&t^SMtf£WW 
Jlh£^S(CfflKLT«j£L/ilIJiMU 0 0(4. ^7 

7"- t'r*-^2 osi/y7^fyFt'r*-/i3 o 

[0170]®;, ^mmmmAmRx/mmmmmm 
h. ztt^umz^^xiz. mzmmLtxr)X\ mm 

[0171] FE^Jf^^-^'m, fWSTl 

- s t 4 mfmmt^T v c 1 - v c 4 atx sa&ffl; t 

^->GNDil W1MK1 0 0c7)SHt^t^TV^ 
ft, L^oT, HSMa 0 OCDKHIMSr. # 

- vrnzmmi-tz z. t j&*-c# ft . 

[0172] m^MffiMcoFEmm^i/x.—juzii^^ 

1 0 OSrJPPMritj 



T, Silt'T^-;P4 0(4. 

teSffiU fi#ajs^vc i-vc4, sti 



(cMWt-tftiL IB»:i3^t, ^SPtUS&iiiiMU 
lioo op'ggBS.t^aSK 10 0 ^it»< ; t ifi 

X%h<, 

[0 17 3] ±tz. T'^^fyHb'r^- )V3> 0£ffl!^ 
Tl-ST4t fcfcKUMWFVC 1 — V C 4 t ffiM 

-r h z. t tfx*% ft . 

[0174] -f 2 0 imMSM 100 

toi^gpcffM^n^wc^^-^ 5 o coriizm wets . 
rfL4>(?5rtaassRfc:Sfe-3"c«. jeatrr*— ^4 oj4 

ffli^v^ iiOTtft. WUXMi o ooKffifSJtfcfts 



[0175] 

[f£Hj(0«&HI] l^Lh^^idfc. *%0JtJ;ai4'. /h 
[HI ] ^ISWtffi-Bm^iHKW— ar*^BfHBir* 

mx-fc h . 

[03] ^ISBgtffi £ mT§Gp n pOS!I^IMaj $■ 5k-T IffH 

[04] ^Bflt^S^^-fV^Oi^IHT'fc^. 
[05] 04(735-5 HtCf&ofciffflHT* £ . 

[06] 04S.t^'05 iz^kLtzay'fyifcDfo^WVtS 

mim-tmmxhh. 

[07] H5<JDA7lB^fe*H*C*4. 

[08] LC7^/^ 0f§<7jmm 0S&0T * ft . 

[09] 08tc^L^LC 7 -r;i^®!&S:i*ijK-rftLC 



[010] 09 OA l ogp^fifcAcKrffiiaT'&S. 

[012] 01 1 t07K$iX7^iMfSnPD C S/Txtd^- 

[013] 01 1 t0^$iX^^IgPGSM/Txt^ 
* S V - T VTgP P A 2 O—^J & 7&tm$MX.fo 

[014] 01 2S:^01 3lZ7jkLfzriv-T>7°mP 
Ah PA2^«Ji^y^-;HkLfcPA«ii^> >, ^- 

[01 5] 01 4 p Atf^e y 

[016] 01 AtZttLfcPAmM'EisjL—fr&ftffiCD 
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